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table: of CONlTEvJ-l^ (WyjocLac ng.,"^ 

\ CRU. Weg'isiers 

3 ^^der 8- oar»V system 
.PREF/=tRATloM PHASES 



10 

1 1 
12 
13 
\^ 

>r 

(C 

17 

18 

SI 
23 

a& 

H8 

3o 
3£ 

33 
34- 
34 

4o 
4S 
ffo 

SS 
S7 
fco 

6.3 
fe4 
^S 
66 
7o 

7a 

74 
76 

78 
So 
«£ 
S3 



RC.P, PHASES 

LI^ LW, L.rtj LB J LcWj LCHj UAvJ, LAH 

i-i", LCF^ LcFT 

LAD 

L5 

xWj st:> 

STW^ sTH, STBj STcF 
STS 

Al^/\Wj AHjSWjSH 
Ct^ CWj CH, CB 

cs 



AWM_, MT\A),MTHjMTB 



MOLTlPLy C3e»ierou\ mfo.) 

MH 

BW\DE (general 'mfo,") 

SHIFTS (gene.ra.1 in?o) 

S 
SF 



FLOATlMGr Point C-geno-J •info,') 

FALjFASjFSL, fss 
FWU, FWS 
F3>U, FDS 



MBSj CBS 
TBS J TTBS 
EBS 

CVA^ cVS 
LM^ sTAA 
PLWj PsWj PtMj PsMjMSP 

It^T^ ANL£ 

XPSD^ UPSD 

LRP^ RI>^ WD 

srOj Ticr^ TliV, Hicr^ AIo 

IjiTRAP SEQUEUce 

DA, PS, SLj DST^ DC, DM, DSAjCD, PAcK^ UMPK 

Et^U^ BAL 

BCS^BcR^ BDR^BIR 

WAITj CALI, cALE^ caL3^ CAL4 



MISC: 

Down-aW^n Vz.'tni : see. f\(a^PW\ 

Do»jn - oLlIgn syrc ; see p le , Phi 

TESTA : sec f> \(, , •fcHo^j'in^ PHS" 
TESTA/i : set p 18 ^ foWouk'in^ PH4- 



SIGMA 7 CPU REGISTERS 



RR- 



FAST MEMORY IN 



/DIO/ 



RD/WD LINES 



/DU/ 



(DATA) 
DECIMAL I 
UNIT 



^ 



!> 



/MB/ 



SLOW MEMORYi 
IN 



l> 



c 
c 



c 







R 



"propagate" 



A 



(DATA) 



KEY^ 



XI' , 



DOWN ALIGN* , 



D 



SETS 

SIGN 

EXTENSION 



%2^ 



c 
s 



'Also Sign Extension 



FUNCTION 
A + D 
A + CS 
D+ CS 

A®D 
A®CS 
D®CS 
AUD 
An D 



"GENERATE" 



B 



IV RD/' 
lyiADDR 

I' Bl_- 



ADDRESS 
BI-7 



/DIO/ 



Q 



POP 
LIGHTS 



(ADDRESS) 



/INT/- 



^ 



p 



J 



PCP LIGHTS^ 



>M-*/DIO/ 



[> 



P 



DECIMAL 
UNIT 



SLOW 

MEMORY 

OUT 



FAST 

MEMORY 

OUT 



*/DU/ 



/MB/ 



RW 



^M/\P 



SLOW 
MEMORY 
ADDRESS, ,^ , 

/LB/ 



GENERAL REGISTER ADDRESS 



INDEX REGISTER ADDRESS 



R 



REGISTER PAGE ADDRESS 



FAST 
MEMORY, 



LR 



SIGMA 7 OPCODE CHART 





Al 


TTBS 


CBS 


AD 


AW 


AH 


LCF 


OLO 




CI 


TBS 


MBS 


CD 


CW 


CH 


CB 


OLl 


LCFI 


LI 






LD 


LW 


LH 


LB 


0L2 




Ml 




EBS 


MSP 


MTW 


MTH 


MTB 


0L3 


CAL1 


SF 


ANLZ 


BDR 








STCF 


OLU 


CAL2 


S 


CS 


BIR 


STD 


STW 


STH 


STB 


0L5 


CAL3 




XW 


AWM 




DW 


DH 


PACK 


0L6 


CAU 




STS 


EXU 




MW 


MH 


UNPK 


0L7 


PLW 


CVS 


EOR 


BCR 


SD 


SW 


SH 


DS 


0L8 


PSW 


CVA 


OR 


BCS 


CLM 


CLR 




DA 


0L9 


PLM 


LM 


LS 


BAL 


LCD 


LCW 


LCH 


DD 


OLA 


PSM 


STM 


AND 


INT 


LAD 


LAW 


LAH 


DM 


OLB 






SIO 


RD 


FSL 


FSS 




DSA 


OLC 






TIO 


WD 


FAL 


FAS 




DC 


OLD 


LPSD 


WAIT 


TDV 


AlO 


FDL 


FDS 




DL 


OLE 


XPSD 


LRP 


HIO 


MMC 


FML 


FMS 




DST 


OLF 



OUO 



0U2 



OUk 



0U6 



OUl 



0U3 



0U5 



0U7 



f^EqlSTER EMt.-BlTS,ETc 



SH\FT LEFT I Uacric 



/ 



FAWDSF.M (FAFUJ.PHM.Paii +• FAFLt.PHIc) 



A31 : AliSL\ X A31 Ervl/a^ [w^ent A3lg^l/a = BO.Fp,MDSF/i+ SO. ALCYC +V<+(i FAF=LD puis.] 
B3I ■. BUBUl X BSlEKl/1 ^[wkere B3lEHyi = BC31 + SO .FASHFx. C2£ ,CE3 + BO. KJFA^^DSF] 
+ I»<.^IC,FABlV. PHII + K4<;.FAFL5,PHl| 



SHIFT LEFT 4- USQ-lc : 

ftS8-3l •' AXSL.'^ X Aae-31 El^/l ^[uViert A2e-3l£)J - S0-3.(FASH.ca3 + FAFLM.PHl-3)+A0-3.ftLcYc] 
B29-3I ■• BXBL4-/I k SO-3 , [vlWe BXBL4/I = BxBLA- . FaSHFx , caa.Cas] 

SHIFT Ric^nT s. Loq-ic ; 

ft4T : AXPRR£F (A47 + S+i) 
A4-8 ; •' (a*7 ©1)4-4) 

AO : 'I . PR70 + A)tPRR2,Ao£S/)j 

[wkcrt Aaew/l = (AOtDTl)(FASHP)t.CE| + FAWUL)+ B3o(FASHF^,ce£.C23)+A30. ARCYc 
Al « . RRTl +- AXPRRe. AlEKl/l 

[wVierc h\eM/l =(R0©DTiX - )-(-IS3l,( " )+A31. m 

B+7 ; cleeu-eJ. ty MiT FAFLW 

B48_,4-<^ 1 RM.«\T FAFLrt *-(sigt,f»<J) 
Bo ; B)tBRa . FAMOSF . PR30,N(FftMDSF//A.K«lT) + BXBRa. MFflMisF. BSo 



Bl : 
B£: 
B3; 
B4-: 
B5: 



.PR3|.»J( 
.(pR32©(t33) 
.(b1®BcI ©CS33) 

.(miT F>,H.rt).B7o 

.( ■• ).B7I 

, (Shi>ft FAFtr^ ) . R>4 *-(s^<n f^) 



) + 



" . B31 
BO 

" .Bl 
.n(MT.FflFLM).B2. 
■ NC •• ).B3 

.H [s.\e,ft FftFLM). BCj7 



BC31 ; SFTF?E.B30 ^ <±c. (for Unj jtion- c^cKc, o^i- hurr,Urei )-fi«J poin"ts^fts) 



SHIFT R|(^HT + LOi^lC (flott'tin<»-f>oift on\y") 
ft4-7, +8| 4=1 oJre. JcftTcJ) ky A)ISR4- 
ASo •■ AXSR4-, (FMoF. A473I*) 
BOj Ij E ; (fafld , PH Io) . S 28j £"1^ 30 



SHIFT IMsTRUdTiQlO CaWTeOl- BITS ; C2I =^ ftRiTHMETlC^ CaE.=J> O/CUlCj C2^=^U>^iC^■ 
ALCyc = l=ASHFX, C2S.NC23 + NFAMBSF 

ARcyc - ALcyc.NAMu* 
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ADDER MODULE C'/a): 




Wore: wlnen SXK c^nd SxPR are 
hljVi (skaDD case) 

s = n(pr.k).Cpr + k)^ 

wtiicK reduces "to 
PR K 



-{r^a-^ 



<*" 0- in in 

i i I t 

I I I 

'^ I I 

X I 



e 



all CSs must be on 



3) 



RR MB 



C Ri-^ 



CARRY MODULE C'/Q AS USES FoR K4^K5",K4 



q-o4-o7 



PRo^o? 




K^- KS K6 K7 



CARRY STRUCTURE- 



^ 



D^ 



Mt 



L 



K47 






KS'l 



|HI]^ |CM ^ j.CD^ ^ ^ 



KOO 

■:^2 > < ^ t : 



I I 



S 



J— T fT^ 



A\f -\\ J 



-TZSUf^ 



/oiy 



Qm 



B 



Kl^l 



K3I 



TTsn t^ 



rl=l' 



/O ^ rO 



KS7 



rc— >- 
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PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PRll 

T4.RL 



Rtfttt A 6-vvd E. req'isTefs 

NIMTftAPF =*> Re?.e.t B^ 

Iyseiex.e.<i =*& Set" LK 

Kiel- IVvAex-ttii , PRE.RQ =^ Stt RQ 
Iv\ii rec"^ . *^ot immedi'ote, ^ RC^C 
Wot Iv%(iftx.eel. Sjoer^yicJ reawlfed'^R'JC 



ROC, S;v.^U Clock Ho(le=^MRQ 
Iv^cl,■^^ect . C3I ^ 1— LBSI 
Mot I^NcliYect . Tioo (:?joer(vv\cis'^l~*LB3l 
Sovwe I-mwieJ 'lOkte In4l'r=9S«t PHI 
AH otUer IyNC,t/vuct\oyNS=»Se.t PRE2 

Select Tiv\Aiv«^ti 

S;AV>fl^l to Ito-Te Metzt 

Tro-ppiWa LosiC*. Ille^ft.1 ©pco<it 

3l<xv/e . Pv;v, IwfT. 



QXP =- PR.EI . NAHL'a 
AX/t = PR.E\ ^ EX/I - PREI 

BX/l = PR-El. NIMT&APF 
CS./LR xli") = CrKd 
S/Af^Q = R<aC 
S/IX s IMbX- . PRE.I 
A)Ct?.IS.It2. = OU7 . IMbX. , PI^E\ 
A)LZft(i\ - O'US' . IfibX , Pf5.EI 
AX.RR. ^ PAia;. IMDx . Pi^£l 
AXR-R-LI - FAbW. IWbX, PRE.I 
S/RQ = PRE-R-Q . N LA . Pr^EI . NlNb)L 
I?aC = CO, PPt-El .(C3 ■1-C4- + C^) 
^G^C = PR.E.I . NlWbX , PRECPKQ/l . NAHL2 
+ PR.EI. Kj WbX . PKE&pfLQfi .MAML2 
ATE =• R-QC . MAP . TPl't-O . Micsc 
-^R-QC. MMAP. TPlOO, M<.€.C 
+ MAP. MLI^. (Ti^ 2,4-0. (\JT(^ 27 OJ 
-+ NMAP. NCI^(9-, CTR.180. WTr -2.103 
-t CR©. 0"!^ I <^^' NTS. 1+0) 

L83I/Z = LMKC . C3\ . MAq- 
LBBI/Z. = Pf^E.P"AD(9-. UMKC , NCO 
(S/PH|/0= P^EIM . PRE! , 

S/PRE2= NPi5.ELM. P&EI .^(s/rMTRAPFj 
ENbe = t . MEWbE 

I . PR-EI 
T4!^L = PR-EP 

i^Are/L = PR.£I 

RWlilS = PI^EI 

(s/rR.Ap/0 = P^ILL . CPI^EL . MAWLi^ 

+ PAPRIV,(PR£I. HMLi).H. 

-VFAWIMP, CPR-EI.MAWLZ) 
S/tracci - FAILL.PfeCLMAML^, NTRAP 
S/TR.ACCi=FAPRH/. PRCI. NMA^TEie . N 
Ji>/Tg.-3t = PAMCMp . (PREI . MANI-^\ 



NIN5K= .WCIt. WC(3.NCI4 . 
-V.CKJC3. MC4.K1CS) 






WLtn|AI,LI;C6S,MBS, EBS. 
Fast auto-?-? o? 



MASr£R 



N AWLt . MTISAP 



PREPARATION^ 



) of + 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



T+RL 



Add 



Klof rv,<l.;^t^-t- => I5 + A — * S 
=*- S -^ P 
=* Reset IX 
•=* Res.e.i' A 
=*> Re'ie.t b 
ly,Je«el . Mot r»,i-,,re.ct »^ Sel" AR-O. 

iwiirtti- =^ Si^f De-a 

=^ Qrs 1 o PRE 3 
Tu>o &p«r«Lwcfs . Il^^ie>!.e<t =*'Qwto PBES 
IviJiKect. Not IviJeted , !?(»*■ «'e^^ Set A(i 
Wef Iw<ii>ftct . Uf"- /^g =^ >JKQ 
Mot Wtrett. Mot noo &^r.=^ 7^ Pf/I 
Not Inciire ct. Not rJeK6<i . Two 5^f ^Ti PW 
(S/PH|)=*' s.e-+- EXU 
AO, PK.eD& ■=> I — *\.B>3I 

enaile T4-RL clock 
TvJo ©perands. Indexed. # s/lB3|/| 



SXAbD ■* (PREZ , MIA') . I^SblS 
PXS = CPPE2 . MlA^i 
R/IX = CPI^EZ . MIA") 
AX/1 = (PI^E-Z.. WIA) 
bX/1 - CF'R-E2, NIA"^ 
S/A(5.Q.= CPfS^Ea, NIA) . JX 
S/RQ.=.(pfl£e,NIA)-rX.. PRELR-Ca, 
S/I>R.Q=- PRE2. . I A +PREa.Wlfl.OPRQ. 
S/PR.EB- PR^2. lA. M(s/XfslTr^pp) 
S/pie.E3:rpfcE£. PeEl>(?.IK.WCs/lNr(?APf 

MRQ.= CPI^^. W-TA). PieED<^. MAA/L2- 
(s/pHl/i5= MPieED&XPR-CZ. . WIA"^ 
(s/PHI/0= Pe.El)a-.WXX.(PfcE2. WIA) 

S/E.XU = (s/PHl/lV NCLEAR. 

LB3I/S = LMXC. AGr . PftEOO- 

T4-P.L = PREP 

S/LS31/I := PRE^.^^IA, predo. ix 



. M(PR£ier.Ix).IJFABRANcH 
t PREE.HIft.dPRQ.MAtJLi 



PRE3 
T4-R1- 



Data 
T?el 



(?.«.&«. t- I A 

lMj.,-*re<Lt. MA(V- =>> To PRE2- 

ACr '^ To pR.e:4- 

Set AGr 

=* G, fe /°«l 
EnakU T4RL C/oct 



I>XC/6 -= lA. P^E3 
R/XA = (pre 3 + CLEAft) 

•S/PR£Z=fRE-h. WAGr. I A • N(S/INTRAPF) 

S/paE4 = P^E3, A<^ . W(s/lMTieAPF3 

s/ACr = P(tE3> 

>^K.CSl = PR-E-b , MIA . NAl^LS 

s/DfeQ = PKES. '^lA 

Cs/PWi/i) ==^ PR.E-2.. WIA 

T4-RU = PREP 



PREP. 



£of 4 
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PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



>RE4l sei- ACr 

Crc tb PR.fe2 (i^-. + L lA rese-f 

PRE.RQ => Set RQ 
Se+ A^Q. 

Se.le.c.-f T4RL CUcL 
TmIo ojstrands. Lhxc. not ^onafUotin^ =^ 1 -»LB31 



T4RL 



S/PR.E2.= PR.E + . N Cs/TMTItAP^) 

S/AI^Q = R.QC 
T^fZL = PREP 



FftFL.Mfta') 



PREP. 



3of4 



ENDE 



PRE I 



5NDE. MHALT. MCsIMTR.APF)=»S/PREI 



CLEAR Aj a, E 

P— »Q. 



Ii^ciexJi^ij. =f Sel" IX 



!.ii;<».+e.=^ G-o 



Pk« 



PRERa. Not Index ^Rtfi-uest neitt I^^tr, 



S-a1- AR.a 



Mot I»«v*€eii«-te=5( (i-o to PREa 



± 



PRE2 

AiJire<»s 

iv>tey- 



lA 



Set DRa 



NIX. apR<a = s/AO- 



^o to PRE3 ccvii 
^A.t>.it j;^,, covtev^ts of 

IiAd-iiftct Aii looatiov\ 



Ss. 



if lA 



n 



MIA 



IX. ^Pe^wesT Opero.v\d 



l^e-set IX 



PRERQ . IX =* 
Re<^uest inaict I»\s,tr. 



Me+ IX o v" vsot 

re.<j.t*ired=$.c:;.oto PHI 



Cro r^ PRE3 



I A 



PRE.3 
I«1-er\ocK«i Set ACr 



NAGr=*^fro toPKEZ.MU 



ACr =^0-0 to PRE^ 



L 



MIA 



Set DRQ 
Set ACr 



l?e.<jfwes+ 2y\ci OperAvid 



Gro to PHI 



PRE4 



Set ARQ 
Sfct AG- 



t^e^iAest Ope.rB^wi 



PRERQ => Rerjuest next lAfttr 



Cro to PREZ.. NIA 



> 



PH I 
PKiv^e 



PREPARATION 
SEQUENJCe 



4of+ 



-5- 





Zl 






11 lAoL 1 

/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PCPZ' 
PCP2 


N& Q&mmL SUUITCH RC7iv/mE"b 


R/Hfti_T = .PCP'i . /^KAS/B 






^ R^%^\- HfSLT FF, 








^-^ ~D\SPUft^ LltJrtTS 


NSX^s, - .PCPZ . MReser/B . WSDIS 




TSL 










MflLT • flNV C(^mRiSL SuuiTcH, (5THE/^ 


S/PCP5 = .Pcpe.KJHflLT.Naef)(?.KftS/i.>^AS/i 


,NP(LP3 




THftM epo ReseTj AcriiyftTE^i 


+ .PCPE.NHALT.NCUEAR. CLEAeMEM. 


(sJ PCP3 




^Gd-nS- PCP'2PCP3 








TNTE^RRUPT ^EQu^ST . RU M • ^&T 


R/riAuT= (lur.Nt)CsTSr).rCP2.. (CRUKl/S 






PPiRvxy ERROR Hf)ur« N(5T 








A'b'bRESi STei^ V^f^UT 








^ ftese+ HALT FT 








CPU RESET ^ X'02000000'-»>15 


NhX/\ = .RESET 
S/b t = . RESET /T3 


KloO'p lv^«,■(''rut+;«m-*^ 




^x'ee'^Q 


s/6ji(S = .re^^t/'b CqHo Q^<^^G^3\ 


-Kipvcc^l 4-&frv\ 






Q,K I e = . REISET 








GlX 1 3 = . R-E-SEIT 






^ O -/-?> PS UJl(e^elui,>^^fi) 


PSWiXS -= . a-ESET 






=*» O -**> PSi>J2. 


pS'/JZicb « . ri£SET 






=4>o --♦ P 


P)CA ^ . CLEAfe 






=^ Set- HALT 


S/HALT = RES^T 





PCP P-ASES 



PHASE 



of 6 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PCP2' 
PCP3 



T6L 



^TMSEftT >pSuJi or PSUJ^ ^~~b-5>2-.<^A 



NPXQ = .PCP3 

/^SX^ - .PCf3 . KPsv^/B 
MfV)<S = - PCP3 . kPSUj/B 

S/PCP^ - .PCP3. (NPCP7. Mende) 
R/pcP^ = .PCP3 

S/T8L = PCP3. (kPsW/B + hlKIDLE/B) 



a of 6, 



■fe- 





-71 






""^ / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PCP-I 


CL^AK ■bftlPi => -^ 1> 


A/"bX/l = .F'CP4. KCLEAiR."~b/B 






EMTER. "bmA =^ li^Tft S'jLiiTeHES -^'\> 


WbXK =: .PCP^ . KEAjTeft"b/13 






^\seuftv s^uecT fi"b"baess ■+ s^6ftE 


nPxK^ +.PCP4 . K~blSfi-ftK/B 






SELECT ft"b"bR^C- 


+ .PCP^ . kSTc^RK/'B 




^ SEUECT fi"b^«ESS -^^ P 








use^h^ 'SOis^ P 


NPX^O = .PeP4 . KFTLU/B 






8uN+s-rEP4> 1)^S-+^C 


NSX^ ^ .PeP^ . NKXbLE /B 








nCs/cxs^ =.PcP3. NKXbLE/B 






THSFftT PSUJi r^ P-^S-^C-^1) 


NSXP = .PCP^ . KPS'aji/B 
N (s /cxs^ = .PCP3 . KPSuj /B 








N^xe/e = .pcp^ . Kpsuji/B 






^PSUit ^>) 


N^\?%^t = .PCP^ , KPS(/Jl/B 






XMSERT piuoe ^ PSUjS ^^^ 


f^^bXPSwe- .PC94 ,KPSU)Z/B 






XWCftErOEWT TNST. A^\iR^ P+ I -^ P 


NPCrpi - .PCP-4, KTlMCRH/B 






^ Sa+ liftQ 


Nffs/bfiG^ = .PCP^, KiWCRE/a. 






^ S<a4 ftoqvjesl 


NM\RQ = .Pc? . C'S/bfia^ 






l:>\sPLeV OR ^TOf^E ^ S<i-V\RQ 


NCS/bftC3>i - +. pQP^ .(<^S7©R/B 






=^ S<j:^ t?Q£tvjeil 


f -PCPA . K'bXlL^^Le/TB 








R/PCP4- = . 






Go TO PCPS 


S/PCPS" = .PcP4 . (MPCP7- NEMbE) 





PeP 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



Pcp 



PCP5 RuW+SteP ^ EN\i^ 

%. P+\ v^ P 

^ SS-T& PRE! 

st(>8,e ^ ^-^ s-^m'B 

:^ TnV^.ioil Proiec^ fail 

. INSERT P^UjI qR psuoQ. ^ 
LBPt'h ^ '^^+ liRQ 



Row OR STEP ^ GO T©- KPfi-PCPf? 



NEN\^£ = . PCP5 . N KTbue-ZB 

fCTPi. =• .ENt:,H 

M"bXC./S = .tNtiE. 

KiaRXC = ,E<KJbfe 

W(5-XC = .ENbE 

S/PREI- .EAJbE.WHai-T, A/frS/XNTRflPF"^ 

NSXt> = ,PCPS . KST&ft/B 
H^i^ ^ . PeP5 . KSK^R^B 
pR(9Tt:i = .Ff^xCb - MPCP5 
wbxc/s = .PCPS. KI^xSPLB/B 

NbXC/S - .PcP5.VCXWcRH/-B 
NGXP = .PCP5. KlNCRE/tS 

M^bXK - .PcPb . KP^ou/B 



N(S/-b«a^ = .PCP5. KFXLL/B 
NWiftQ = .PCLP. cs/-bRa^ 

S/PCP6 = .PCP5 . (NPCP7. NE.NCiE) 
R/PCPS-^ ^ 



Iv^,-.i 



e •y*^ e >-.;«- A i. S . 



pcirpi=i.NPcrFi.KiENDE 

I.PCTPltiis 



4of(; 



-7- 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PCP6- 

PCP«J 



T61. 









CLEAR lAE-NKS-AY ^ Se+ "bfiGl 
^ P+l^P 
:^ S4».^m PcPfi 
L©ftti ^ Se.-\- "bftQ 

:^ P-H-^P 

^ FesTCt UoA BooV« Wf> on S 
^ G<»TO- PCPS-PtPH Sor W/«f>Vt 



CA-EftR Merti»«V+FXLL ^ ffi^TO PcP6,pcP7 



l?Cs«st AHCU 



N^x'b = .PCPG.MPcPT.KPSUJi/B.Mms 
NPXS * .PCP6 .NpCf n. KPSu»i/B 
PSvx>iX^=- .PcP6 .WPCPT.KPStul/e 

PSUi^X"i> = , PCPG.I^^CPT, KPSw^a/B 

N(S/b«Q\ * .PCP&. CLE.ARH&M 
NMftd » .PCP. CS/bRQ^ 
^■itmi - .PCPG-CLE-ARMEM 
NPCTPI =^ .PCPG. CLEARMEM 
CR©- = .HC\-tAftKe.M , CAii^«a (5 +^yulS 
PR(»T'b» .FAXLb . WPCPe 
S/PCPH =\CVPCl.Pl).Cf^P(LP7.M£MDE.) 

(S/PCP7) =: .(PC.P6.MCLEARMEW).M»(F»LLyB 
O^/PCPt), PCPT 
GJ.X.P » CI_CAR.HCM 
^J(S/bRQ^ = .PCP6. WPCP'?. VCFXLL/B 
NNkRa* .PCP. (:s/bPkQ\ 
NNv\W« .PCP6. y<FiLL/-B 
NPCTP-L ^ .PCP6 . KF1.LL/B 
S*)! = .KFIULyS -P28 
PRSTb = .FAlCli .NPCPS 
CS/PCP^^ « .("2.8. PCP6. NiCLEARKEM 

(S/PCPiN = /pCP6./aCLCAI2M£M).N<PlLL;B 

AHCL = hJ(NAHCL) 
NAHCL - M(AHCL,WPcPCi") 



+vje>- 



w 



PcP 



5 of fi. 





IT? 






'"""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PCP^ 


CLEftR N\E<W^f<y :^ "^ftfAE P£ PCPG NPCP9 








Idffb ^ VNtvk V/^orA 


NfA^fl. .PCP6 . KFXLU/B 




TTW- 


# Pi-( ^ p 

^ Force. ^»U "Boo+s+Top oT\ S 


NPCTpi = .PCP6 . KFXLL/B 
Snx- .KFXLL/B .P^8 
?R(>fb =.rPlXL^. NPCPS 


Kjpif*! 4e.(fv\ 




Gd- T®- pePi. 


(S/PCPiN=- .pcPT, NPCP3 

«/PcP6^ * .PCPH -VR-eSET 

(«/pcp^^ = . 






IMS,tRT PSuJ\ ov^ pe,uJ2. ^ 


DXC/4 =.PCP7 . <Psuj/B 




^Y 


A— ► S— * C -^^ t> 


(S/CXS)».PCPG. <P^uJ/B 
SX>A s.PCP"?, KPSUi/B 
OlKP * .PCP7 . 1<;PS^/B 




PCPl 


■Set IMrftAPF FF=i>Ci, t» PCPZ.Ptfi 


(^/pcpa') = . PCPl . wcLeAR..NpaP3 








R/PCP\ =. 




r6L 


set HALT F.F. 


s/halT = .PCPI 





PCP 



(i, of 6 



-a- 



PHA 


Tl 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\ / 


LI LV/ UH LB LCW LCH 






V 


(22) (3E) (52) (72) (3a) (SA) 






* 




A 




FAS23 


■ 


A 




FAsai ( .1 11 LAv< uah') 




/\ 




FI^ERQ, ( 11 H 11 n j_cF fi\il f^Vt SVf SH 


OljCH jCa J CLR^ £9Rj 6R^ ANP) 


* * • • 




EfJDP 


\ MRQ. (access n«t iritr.f(P)) 


IXC/ 4- = oua,(Ne^,f^os',Kj&7).PRei 

MRQ. = (oU£.(M0+,HS?,^J&7) + ((JCM.Wft3),aLa),NftNLi 


(also covers Pil) 
,PRE| (o.lsQ covars AI^LcFl) 




MLI =S' s/Rq ( UQ.)) 


s/Rq ; -F (pf?ERq) 




PHI 


NLI =^ q-^*P 


PXC^ = PRERq.PHI 


■ 


T-tfiL 


LI =^ (j o-lreo-cfy carito-ms mlo ) 








LW ^ C-.^D 


DXc/c = 0-03, (^O'^-HOS). PHI 


(cAso couers AW^CvJj MTv)) 




LH =^ Ch-^'D (doun- oiJ^neA) 


D)^C/S = 0U5,(. .1 yPH) 


C " " AHjCHjMTH) 




LB ^ Cb-«-D ( " - ■■ ) 


DXCBP = ©U7.( .. ),PHl 


( 1. .1 LcF^cBjfATs) 




LCW=» NCi^Il, i -^ CS3I 


I>XNC/1 T CMCi|.®3).(0'V.WCS.r4ff7),PHl 


( " 11 SDjLCi^SW) 




LCH=>-^ ^ ^ 
[ 1 -i^CS3( 


DXKlc/3 = (oust . ( " ).fHO 

CSxi/8 = C " ) 


^ 1. .1 SH) 

c ) 




S/PRQ 


s/dRQ. =(FAS53.PH|) 






S/PH? 


BRPHS - ( «' ) 


■ 




S/TIOL 


S/TIOL = ( . ■■ ) 




?HS 


D + CSBI -»• S ENDS 


SXADD - (FASEl.PHS); ENI>£ = FASSI . PHS 


rO-VER= -F (NJ)O.Ko) 


TIOL 


S -r^RW 


RW = ( •■ ) 


j>J PT?flBE(5VeR = FAS24,PHS 




> CC3 4- contr. 
S/T£STaJ 


ftXS - ( " ) 
s/tesTa = ( .1 ) 


[TROVER = PRftBEaveR.OVE^, AM 








fl V* CCa'if oMerfioW 


S/cc£ = PROBEoVER.erveR ■ RccE - PRSBEaVER 


^ 


• 




[ TRAP -& 47 it tfvert law. A fA 


S/TRAP = TROVER- S/TR30 « S/tR3I = •moVER, N (s/ TRACc4-/ i) [ 



LIC2£)^ LW (3£)j LH (5E), LB (7a)^ LcW C3A)_^ LCH (Sa) 



=fl 



PHA 


T7 








^^ 1 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\ / 


LAW LAH (Laoi AUolutc \/o.\ucs) 






/ 


(3B) (SB) 






\/ 


_ 






I 


• • FASSt (also covers LI^LW 


LH^LBjLCW^ LcH) 




\ 


a FAf^?4. ( ■< •■ 1 cuJ ^ 






/\ 


• • PRERq C " " LW,LH, 


US,LCgJ,Lcri,LCF,fl»J,flH,Si»l,SH,CW;CHjCBjCLR^e&Rj 


BR, AhJj) 


ENDP 


S/R<^ (access next instr. f (O) 


s/r<^ : f(PReRq) 




PHI 


MB T-> C 


Cpreportiton") 




T4RL 


C -.^ D 'if LAW 


TiXc/C I (H0|.cr3).0LB.PHI 


(qJso co-aers LAD) 




C„-^ D ■• LAH (^ovjn - JlgneJ) 


SXC/S' = CruS".(M©S",0C.07),PHI 


( " ■' fATH) 




Q-^P 


Px.q = PRfRq.PHi 






s/t+l 


S/T4-L = FAS 10, PHI 




PHE 


s/MCfH f -li 1* negotiN'e. 


S/kJ^X = (FASIO .PHS).D0 




T+t 


s/drq 


S/DRQ, = ( " ) 






S/PHS 


s/PHff = ( " ) 






S/TIOL 


s/tiol = ( ■■ ) 




PHS 


EMtE 


EMSE - (FAsai.Pris) 




TlQL 


D -* S it D IS pos. 
-D — ► S <^^'i- 


SXADD = ( " ) + WFAMIiSF, H(5-x ■•- via 


SXADft/l (ne^citf case) 




s -^ f?W 


RW = ( 1. ) 






S-T^' A I ^ 

•f CC3,4- eonXr. 
s/tesTa J 


AXS = ( '• ) 

S/TESTA = C " ) 




(hote ■. &MER is m\>;L'itei 
l>^ FAS 10 smce it is 




f -,*♦ cca 


K/CC£ - PROBEOVER =FAsei,.PH5 




unsoitai\e -for ne^otiin 




LAW =»> J 1 Y* cca "if overflow 1 31 


S/CC£ = FASlO.PHff.KO t-CimpoSsillcif LAh") 


< 


using >J^x) 




TRAP % 47 'if o'Jcrf lo«J , AmJ 


S/TRflP=TR«rVER- S/TR3Q = S/TR31 iTR»veR,N(s/TRACC4/i) 


^ (TR6VER -- FASlO.Pwrfirt.Ko) 



LAW (3S)^ Lf\H (aB) 



of] 



PHAS 


t7 








/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


LD (IE.) LooLti iouUtojord. 


PREDO^ FASlt^ FU1_5 




PHI 


MBvl -y^ C 


(?r=p,) 






TfRL 


C-.-D 


txc/c 


=• (MOI.93).(M8V.NOS'.|^<57),PH\ 


(a.\so toNJers AD , AW, Lw) 




S/lR31/E 


S/LP3I/H 


= (»Ul.(MSS',t407"),PHl) 


( .. .. M),SD,L£D) 




s/RQ. (access next mstr; f(Q.f) 


S/Rq 


- ( ■• ) 


( ) 




s/ERCi (for Q-ceess EW) 


s/dr<^ 


= PRSTJCr.PHl 


(i-Muest set \>y prtf .) 




S/PH3 


BRPH3 


» (fuld.phi) 






S/TSL 


s/tsl 


- ( " ) 




PH3 


D--.S (EVJvl) 


SXD 


= (Fui.l>,PH"3) 




T8U 


S -^ RWv 1 


RW 


= c ,. ) 






S ^ A (?or ««r6 test") 


Axs 


= ( " ) 






MB -^C 


(Sffc phi) 








C -r^ D 


^tc/U 


= ( .. ) 






Q-^P 


PXQ. 


r PREDO.PHI 






s/dRq 


s/dRq 


= (FASI4,,PH3) 






S/PH5" 


brphC 


. C " ) 






S/T8L 


S/T8L 


= FULt).PH3 




PHS 


EhJDE 


ENbE 


« (FASICPHs) 




TBL 


D--»s (ew) 


SXC 


fuuD.phS" 






S -^ RVJ 


RW 


= (FASIi.PHS) 






S -«. A 


fixs 


- ( '■ ) 






1 v*A3("if A^O [• cc3^4- coStr, 


A--ilXl 


I FULD.PHS". NAOOSIa. 






s/TESTA (note: A contains EW v 1 ) 


S/TESTA 


I FASIi.PH? 





LD (12) 



PHA 


77 










■"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\/ 


LoM Conciitions onj FlooLiriQ Control ; 






A 


LCF(70) LCFI (02) 




3. OLE. 
»S).H(M.3,WArJLt 












EMDP 


S/PG! ,f LCF (a<x«s ned: mstr f (q)) 


S/Rgj s f(PR£R«i) 






MRci. if LcFI ( f (P)) 


MR<^ ^ C•^ol.^)l^3).aL^.WANLe.pRel 


(a.lso covers Ll) 


PHI 


KiB -i^ C ; Cb-^D (<io»>n-cJi".^nea,) if LCF 


I)ycBP = ©u7. CtJ»^-MeO.PHi 


(cJ.gn. fCP3£,P33)) 


T4RL 


(D Ce.rto.mS 'in{tr. if LcFI ) 


(l)Xc/C rojscil W prevloos EMt>E^ 


( oJreadV douin cL-lgntJ) 




^NPRX (for Da43| -* Seoo7 m PHs) 


s/f'PRx • FAS 17. PHI 






S/DR(^ 


s/DRaj » FASI7, PH( 






Q^-ii^P 'if LcF 


PXJ^ = PHI. PReR<5 






S/T8U (for Ufferei s's -« cc's') 


S/T8L ^^ FASl7,PH| 




PH£ 


■enue: 


EMDE" = (FAsn.PHa") 




T6L 


DS43I — ♦Keaao— ♦• sooo? 


SXUAB - (, " ) 


(up-Jign k/te") 




so -^ CCl 




S/CC| - so . CC)(.<i 








S 1 -« CC2 


'if Bit 10 c 1 


c/cca = SI . ccxs 




> resets - CCXS 




sa -t^ CC3 


( <tare<) "in R3o) 


S/CC3 = sa , c£i)cs 


' CCXS = FASI7, PHa,R30 




S3 -^ CC+ 




5/CC4 = S3 . ccxS 








S5 -« FS "1 - 

(T BIT II - 1 
S<i -^ F» I 

(sloped m RSI J 
S7 -r* FMF J '■ ^ 


s/FS - SS", FSBNXS"] 

fi./Fa s St , FSZ.NX.5 I FSZHX6= FASI7.PH2.R3I 

S/FUF -- S7 , FSZKJXsJ 


■ resels = Fs^^J)CS 



UCF(70) LCFI(0£) 



lo- 



PHASE 



FUNCTION PERFORMED 

LAD (ib) Loai. Abso\w>ta JJoukle. wor<L 



SIGNALS INVOLVED 



COMMENTS 



Pf\S\U^ FflSII jPf?£li*, FULftD 



PHI 



N\B-1 -^ C 

s/J)Rgj^ (for access EW) 



DXc/t = ChlS-|.93),6LS 
s/nq-X = FULAD.PHI 
s/DRCJ = (PREDft.PHl) 



C*"&3uc.it saX Ly prep.) 



PHS 
TtL 



-I -» s 

S -h* A 
NKOO-> soo -.»->■ KOCH 
MB -,-» C 

S/TSL 



SXAI>1> = FASId.PKE + W^X, MFAMBSf= 

AXS : FASK. ,PH£ 

(rarmai action) 

(see phi) 

s/lR3|/£ = (FULflD.PHS) 

S/T8L = (. ■' ) 



PH3 
TBL 



CO =» A-* S 

s 



S/BW?!: i? A?to (for l-r-^flSliR PHS) 



NCO 
CO 



C -^D 
MC -« D 
NKOOH— .»♦ CS31 (storcJ enicoLri-y^ 



S>^D 


= CPuLftli. PH3}. WCO 


SXA 


= ( .. ), CO 


RW 


- ( « ) 


S/BVJ2 


= MAOQBlz.,(s/BWz/l)«-F 


AX/1 


^ FAS11.PH3 


DXC/(i> 


= (FUMD.PHs). K4C0 


Dxi^C 


- ( .. ). CO 


csxi/a 


* ( " ). CO. MKoOH 



- ., =^ - ( ■■ ) -♦ Rv 1 



H3 ' R/BW«.= CLEAR 



LAD (\b) 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH3 



PHS 

TiOL 



(Con'tViueei ) 

MRq/i i access next Inst^ 
s/DRq I 

S/PHS 

s/rioL 



Pxq = MRq/l -f- PREDO.PHB 

MRQ/i = FULA&,PH3 

s/uRq - (FASI4..PHB) 

BRPH5 = ( " ) 

S/TIQL = FASI'^.PHS 



fedunrtant Q i^ P is for 



EMDE 
D+CS3! — > S 

S -^RW 
fs -^ A 
CC3j4- contr. J I -^ABl if A it o in PH3 

I s/testa 

-r^ cca. 

1 •/-*■ CCH, n ONieffloW 
TRAP"fe47 if overflow. AM 



ENDE = (FASli..PHi) 

SXACU = FASI'^.PHS' 

RW = (FASI4 .PHb) 

A/S r ( " ) 

ABIXI = FASlt,B^^^^: 

s/TESTA ' Fa S 1 4.. PHS- 

R/CC2. = (PROBEOVCr) = FASn.PHS 

S/cca = ( " ).OV£R 

. S/TRAP = (TROVER) 

s/rR3o =( " ), w (sA-raccVO 

S/TR3I = ( I. ), >0 ( .. ) 

wViere. ( " ) = PR«rBEeveR.At^,oveR 



+ EW =» EvJ -,M- R 
-EW =* MEW +e.c. -i^> R 

(rentier A jto 'n' l.s.vJ, jtO) 



•<?VERi fCNAO.MDO.Ko) 
q.ssurecL Ly ; 



C -«- 5 'iF (4C0 
tJCW-Ji'if CO 



PH3 



LAD 



2cfe 



PHA 


T7 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


x; 


LS(4-a); rWftCRvO u RftK)(R^l) — > R (rci.ce 


s fe EW A R 


-:*-> R 'i^ R Is oil) J >0 -f* CC3^ <0 -.«* 


CCr PASC^FASt? 


E>J5P 


S/LR3//S. 


S/LR3l/a 


= PREE.tJiA.FULS 




PHI 


MB -^ C 


(prep.) 






T^-RL 


C -v^D 


Dxc/a 


= FASa.PHI 






RR V 1 -^ A 


AxRR 


= FAStff.PHl 






S/HPRX (for A^5 — S) 


6/t4PRK 


s- FAS4..PHI 






S/T+L 


s/r+u 


s FULS.PHl 




PHa 

TtL 


^^D — » S 1 

t eW a(RvI) -^ B 
S -»^ B 


SXPR 
BXS 


= MPRx 

= FASt.PHi 






l^s -,^ CS "I 


CSXI 


= (FULS. PHS) 






O ->'-> S [ ^or ti(9.M\) -,-»• c -y^D 


I>x/i 


- ( " ) 






s/cxs 


s/cxs 


. ( „ ) 






S/PH4- 


BRPH4 


- { " ) 




PH + 


A © CS -♦ S 1 


SKPR 


- (FULS.Pri4-) 




TtL 


S -^ C ^ N(Rvl) ^ D 


(CXS 'is 


n) 






C -»->-l) 


Dxc/t 


= C '■ ) 


■ 




RR -^ A 


AXRR 


- C '■ ) 






S/MPRX 


S/HPRX 


= C ■■ ) 






> tor next insLr. 
MRa/l J 


S/PRQ 

WRGl/l 


z (FASC..PH4) 






S/T3\_ 


s/tsi_ 


r FULS.PHL 





LS (4a) 



PHASE 



ofa 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



phs 

TSL 



tHDE 

A aI) -* S 
B ► S 

5 
S 



( R^ H(R'I)) 
(EVJ A CR^O) 

^ RW 

* A 



s/TtsTA 



EM1)E 


= 


FASlS-.PHS 


SxPR 


= 


NPRX 


S^B 


s 


FULS, PriS- 


RW 


= 


(&i.N»a),C'>^.M»s.»c).PHS' 


AKS 


= 


CFASIs .PHs) 


s /testa 


- 


( " ) 



L5 



2of £ 



PHA 


-77 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


EXckanq*. Word : (R ♦-♦ EWl_) 


FAS'=\ ' 


©U-f.OLL 


(qJso covers EOR^O-R^AMC) 


PHI 


fAB -y-> c 

C-r*D 
RR V-» A 

> far NnLe. 
s/DRq J 

S/TSL (insi^ considerina PRc^-^ rnccn . cohv.) 


(ore par ci 

AXRR 
KlRq. 
s/l)R<i 
5/T8L 


= (PAS'^.PHl) 
. ( „ ) 

' FUXW.PHl 
: (FASI.PHl) 
. ( „ ) 


(oJso cavers AvJM) 

(neeiecS for EftR^oR AWD) 


PHa 

TSL 


S -«■ MB (R ^ EWl) 

> Tor nexi msLr 
s/BRq 

S/T8L 


MRst/l 
s/DRq 
S/T8L 


r (FAS'^.PHE) 1 

: ( " ) (FAS<^.PH2 implies 

r ( •> ) L XW onlv since EoR^SR^ 

. ( ., ) a") AnJD skip PHE) 

= ( ■■ ) J 


PH3 
tSL 


ENDt 

D -* S 

S -/-► RW (EW -^ r) 

S-^ A 1 

i' CC3,4- eontr. 
s/TEsTA J 


ElODE 

RW 

AXS 

S/TESTA 


= (FAS"=1,PH3) 
- FUXW.PH3 
= (FAS^.PH-a) 
= ( 1, ) 

= c „ ) 





XW (^^4) 



(of 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



S/LR31/2. 



S/l-R3l/a = (pre I, MI A t PRe3,IA),FAFRR 



ENISP 



RRv 1 • 
HRq 
s/DRq 
S/LB31/I 



A 

Tor wntt 



AXRR = FASI+,(.PRea.SJlA) 
HRq ^(FusTP.C " ),HRV4Ui) 

s/-&Rq =( " ) 

s/lB3i/! -- ( " ) 



PHI 
T4I?L 



S -T^> MBv\ 
RR -T^ A 

s/DRq J 

S/PH4 

S/T4-L (insia) 



Rv 1 ^> MW V 1 



SKA - (M&l.&3).0Lb ,PHl 

WW = (hiei.er3).0LS'.PHl 

A5<.RR - (FUST&.PHI) 

MRq = C " ) 

s/DRQ = S-3.eLS, PHI 

BRPH4 - (FUSTU. phi) 

■s/T-fL = FAS14-. Pril 



(f.=r STS) 



PH4 
T4-L 



MB 



MV 



MRGi/l 1 r + ■ +- 

f- Toi" nexU insur 
s/DRq J 



SXA = FTJSTD,PH4- 

MW - FAS\'^.PH'l- 

WRqji =. Cfustd.ph^) 

S/DRSI = ( " ) 



PHS 
T6L 



HOT 



EMDE 



ENDS - FAS14, PH? 



FS STD el's) ca^erej t.y FASl^ «^4 FUS 



TU 



also copiers STS 



STD (15) 



13- 



PH A 


Zl 










rnAou J 

/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


STW(95) STH (5-?) STB (is) STcF (7+) 


FASIS - 607 (_hl64.0i.hJei) + (OS. era), 91-5 -H 


(01.03), ClS 


PRE 


a.WTA: 








MSTCF =^ RR-,«*A 


AXRR = PREa,HIA,FA5\S.0LS- 


(tnTo IS Jown-aliqntA'f STHjSTb) 






' CC 1 -*-► I>a4- 


s/ba*- " C<=l (FUSTCF. FREE. MIA. Wa>Jl«) 


]( )=6L+,au7.PRE2,NIA,^JAWL1t 






CcZt* t>ZC 


y&£b . CCH ( '• ) 








CC3 ■*» Dai. 


s/tiBL = CC3 ( '• ) 


-,t.D causerl k^ 




srtcF =^ •> 


CC4-^D2r 


S/I>27 = CC+ ( '. ) 


■Dx/i = pRea.NiA 






F5 -.-•D21 


S/I£«i . FS ( .. ) 








FZ y-»B3Ci 


S/D30 = F2: ( " ) 








FWF-r»D31 


6/D31 =. FhJF ( .. ) 






S/hJPRX (for upiOord al|l',J^■ma ") 


S/MPRX, = (PRea.MtA.FASie.NANV-i) 


(insiij'if STW) 




S/DRq J ^ 


MRq = ( " ) 






^^ vj'ill te >Ttl_ WeeooLse oT "^ 






PHI 
T+f?L 




SXA = ((MOI.03),&l5, phi) 
MW - ( .. ) 


f (SXPR is KIgVi teeoust oFwpRX 
[ butH = 0; Jso Ai(AaD) = a) 




»iotft; in %e. STH, STB , o-n Ji STCF casts 


it>ft. K (cwr'ies) signJs = A/D h£ ('■e.(ft/D)^-* q-^- 


■♦ Kn_|) "^aoseJ l>y ^^PRX 




STH => • 


M&3I— » K153O-*S00|5" 


> SXUAH = (FUSTH.Pl+O 






S -^J' MH 


J 

»'*IH ^ ( " ) 








A/ri£43| -» K 2.330 — *- S0007 










" -► " —►SOS lb" 








STB, 

STCF •*" < 


-* ■• —Sit S3 


• SXOAB r (PU7, (l^(!r+.CiS',SJOC).PH)) 








S -,>♦ MB 


MWS ;: ( „ ) 


■ 



STVJ (3S), 5TH.(^5)^ 5lB(75)j 5TcF (74) 



=f2 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



(Cont-inoed.) 

l-i^CSlS" (-For '/aWB "s'lgnl^cojvtcteet") 

WRCl/l \ r + . + 

> for nciitl. insXr 
S/CRqJ 

S/TBL i? STH ("for V^nificeuitttest) 



S/CSIS" = FUSTH.PHI 

WRq/i =i(FAS\8. phi) -l-03.euS.PHI 

s/pRq ' ( " ) 

S/TIBL - FUSTH.PHI 



PH£ 
TBL 



EMt>£ 



STH -^ 



-)^ cca 



•f s;.n.f. 



gnnanee in AOOIb 



Ends = fasis ,PHa 

R/cca =: (FUSTH.PH2.) 

S/cca =( " ).(Ali,,S)KOO + 

KlAIU.NAOOlS'a) 



(Al(. » l),(A00l5"?t o-U Is) 
(Ali. =0).(AO0l5 jt <»JI o's) 



STW; etc, 



2c,f2 



•l+- 



PHA 


w 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


BTsf+7); Ra CRvl) y EWa ►J(Rvl) -** EWL 


Ci-eiuce* -fe R V EW -^ eWL '.f R IS o.i<J ) rAS 


t ««! FAS 1+ ««. hl^K 


euDP 


s/LR3l/a. 


CAR3l/£ = (PRtl.NiA ■l-PRE3.Ix).FAFRR/l ♦- © 


U+.OL7 


minus 








EWiP 


RRvl -t* A 


AXRR = FASI4- .(pREH.MIa) 






I ' s v* cs 


csxi - Fusrs.( .. ) 




PHI 


A © CS — » S 

S -^ A 


■ H(Rv|)v-»A 


SXPR = (fusts, phi) 
AXS -- ( ■• ) 






C -T^D J 


I>Xc/(i=(FAS(i..PHl) 






s/rtPRX. 


syh4PRx *( ■' ) 






S/CXRR 


s/cx RR - 0U■1■(.^4»+.(55.07) 






s/TIOL 


s/TiOL = (s/cxRR) 




PH£ 


AaI! -♦S 1 ^ , 
S -y->B J 


SXPR = NPRX 
BXS = FASC.PHS 






RR -v-» C 


CcxRR is on) 






S/LR31/2. 


S/LR3I/2. = (fusts. Phs) 






enojjle T4-RL 


T+RL = ( " ) 




PH3 


RRvl T^ A (RvI ^ A') 


AXRR = (fusts, PH3) 




T4RL 


C-^D (R -^1>) 


t>xc/6. =C " ) 






S/MPRX 


S/t4PRx » ( •• ) 






MRQ. ] r -v 

> Tor write. 
S/BRQ.J 


MRq . ( " ) 

%'DRq =( » ) 













STS C47) 



PHASE 



(oT2 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH4- 
TtL 



A aD 

B - 



MRC^/l "1 
s/oRq J 



S CRa^RvO) 

S (EWan(Rvi)') 

S -,t* MB 

access (lext- instr. 



SXPR a MPRx 

SXB = OU4-. (N»4-.0S.07).PH4- 

lAW = FAS\+. PH4- 

MRQ/I r (f/sscph^) 

s/l>RQ i ( II ) 



PHS 

T4.L 



En:>E 



ENDE r FAS14-.PHS" 



STS 



2of£ 



IS"- 







7 








rrlAoL 


/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\/ 




A I (20) A\lJ(30) M(5(i) SW(3«) SWiSB) 






X 










• • • 




/ \ 






^ 




.eLB).MerL3.WAHL-Z: 


' ' 




EUliP 




s/Rq 'if NAI (access neA mstr. f (js^t) 


S/Rq : f (pRERq) 








MRq if i«ir C f <-fd 


Mf?q = OU£. (►Je4.Mo?,l497).HflMLi.PREl 


(oJso covers Ll) 






[CI2-/* UOOli J CIE3|-y-tDia3| ] iTAl 


Dxc/4 -- oua.( " ).PR£1 


( •• ) 


PHI 




A>W =^ C -7*D 


Dxc/C c OU3,(^le^-.^40s').PHI 


(o-lso coMers CWjUW^MTw) 


T+RL 




SVO =^ NC-i^D J 1 -^. CS3I 


DXVJc/l ' (lJ01.03).(0+,»JOS.M(57) 


( " " SD, LCD, Lew) 






C0C14, -.^ EOOlS 


( down - oJijn Va. wd) ■ 








AH =» icooiS'-/* DliBI if WP32. 


^ DXC/S = 9-US',('^®+'No£),PHl 


((Jco covers CH^LH^MTh) 






Clt31 -f->- Jlf3l 'if P3E. 


(couses Sxc/2. 'if P3a or Dj^CRIC 'if MP3a) 










Ntoc!!, -#+ looiS' 


) (jiovjr, -0L.\iavi Inv/ffrtei Va Wd) : 








SH =*• . 


McooiS -,»* DUB) i^ >1P3E. 
fJCIUBI -/+DI(,31 if P32 


[ EiXWC/3 = 605". C«4-.M0?,Kiar7).PHI 

(causes PXMc/a if P3£ or DXhlcRlfc if MP32) 


(oJso cov»er» Lch) 








I -^ CS31 


cs>:i/8 « Ou?, (04,f4eS ,fJer7),PH| 


(a.lso covers Lch) 






RR ^ A 


AXRR = (fas IS., phi) 








Qv-»P 'f NIA 


PXQ^ = PRERi:5..PH| 








S/PHS 


BRPHS r(FASIE.PH|) 








s/cRq (for ne»rt mstr) 


s/dR5^ =( " ) 








s/TlOL 


S/TIOL = ( " ) 





AI (-£0)^ AW(3o)^ AH (50)^ s\>j (a-s), SH (se) 



ofa 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



RMS' 

TlOL 



ENDE 

A +D + CS31 



EMDE = (FASia.PHS) 



s 

S -/* RW 

S^ A I 

^ CC3,-V cohtro 
S/TeSTA J 



-r* CC2. 

1 -^ cca if <»gerTiouj 

s/trap 1 

S/TR30 ^ ■tr.uptb 47 if overflow. AM 
S/TR3I J 



SXAPD - ( 

RW = ( 

Axs -- ( 

s/TEsTA = C 



R/cci 
s/cci 



= ( 
= ( 



) 
) 
) 
) 

) 

).KoO 



H/ccz « (PRoBEerVtn) =FASI£,PH? 

S/cca = ( " ).OMER 

s/trap = (trover) 

S/TR30 = ( " ). (»J(VTRACC4/l)) 

VTR3I =(■■).( '■ ) 



]■ OUER sf (AO. Do.MKO 
+ HAO.NDO. Ko) 

TROveRr OVER.AM.PROBEd-VER 



Cloc 



k f, 



EtODC 



'oilowin^ 

TESTA funetion* : 



-^CC^ 

1 -y^ CC3 if A > 

-r-* CC + 

1 -M' CcA- if A < 



(TEsTA was set la.st, c\ock) 

R/CC3 : (TKSTa) 

S/CC3 i( " ),NT£STA/1. VJAO.^JAOOSH 

R/CC-I- = ( •• ) 

S/CCt- . ( » ).MT£sTa/i. AO 



A I, etc 



a of a 



-i&- 



pha: 


Tl 








'" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMHENTS 


\ 1 


AD SI! LCD CD (oLii^^ soktra. 


c£t loa-i complemen't coinpore. ) - doaU ei-iord. 




\l 


Oo) OS) ClA) (u) 








\ / 










V 


. , 3 










• 14. 


(also co'Je.rs Li, LAb) 




/ 








■ 


/\ 




C " 


CLM J LD, LAU) 


■ 




ew&p 












S/lR3|/£ 'if MLCD 


syLB.Sl/s 


= (s/PHl/l ).(fas3 +• »ui.(M0+.Uftb.M*4)) 


PHI 


MBy|-y-*c 


(P'-^P.) 






T4RL 


C -^ D 'ii AD 


Dxc/i 


= (bJei.03),(N0-4.hlo5,fJ<J7).PHI 


+ evJvi -T^ I>,cs3i 




NC -^D^ (-7-»CS3i if KJAD 


DxMc/i 


= (( " )-(o+.noS.M»7) + Pass). PHI 


-EWvl -«. 5 




RRv 1 -:«■ A f kJlcd 


A?^RR 


= FASSa.PH! 


+ RvS ^ A 




(a contwrs '^ LCD) 










£/LR3l/a (-For wf'ltt) i'f^MCB 


s/LR3l/a 


= »U!,(ncrS".Miy7).PHI 






s/DRq (for access EW) 


5/l>Rq^ 


: (PREDO.PHi) 


(reouesX set. \>y p<"ef>j) 




s/RQ. (in'rtirie. n^jt Instf. access f CO.^) 


5/F?Q 


= OUI ((M05.N97)+()j95,ig(M:)).PH) 






s/TIOI- if NCD 


S/TIOL 


= (FAS3 +FULCD).PHI 




PHE 


Ti'^'m.j ; TlOL 'if MCDj TCL 'if CD 






r Rvl + eWv.1 "if AD 


T\OL 
/ 


A + J> + CS31 — >■ S 


SXATO 


= (PAsi(;+FAsaa).PH2. 


j R V 1 - EW V 1 'if SUj CD 


S -^ RVJv\ 'f IJCD 


RW 


- (FAS3 + 0U1.(©+,K!0S',N87)).PH£ 


[ - EW V 1 'if LCD 




S ^ A (•for «ero trst) 


AX.S 


= (fasic +fasee).ph£. 






NK00->SOOy*KOOH (store end carry info.) 


(noi'imo.l 


<ui\on) 





AD (lo)^ SD(18)^ LcDClA^j C33(lO 



=f£ 



PHA 


:r7 














■"^ / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHS 


Oantinued 










MB -y-tC 


(sec. phi) 






C -.^ D 'if AD 


lixc/t 


= FUAD.PHa 






M c -,^ D 'if s) A D 


DXWC 


- (FASE-l-FULCD).PHa 






EWABLE TtRL ''^ AD^SD 


TaRU 


= FAS3.PH2. 






s/T-vt- if LCD 


5/T+l- 


=■ FULCD,PH£. 




PH3 


Ti'mina '. T4-L "if Lcij T4,L 'if CU^ TCRL 


■f AD, Si , 






"WL 


s/swa 'if A#0 (for l-i^A3l in Phs) 


S/BWt 


- KIAOQSl.a.Cs/BWZ/l")*! 


r (PASii + FAS 


5£).M0L'i.PH3j r/bvi15 : CLEAR 


y 


0-t* f\ if LCD 


A>«./> 


: FAS1'^,PH3 






URL 


RR-f* A 'if NLcXi 


AXITR 


= FASEE.PH3 






NKOOH -^ CS3I (stored en<J| c&rr-f') 


csxi/a 


= NKOOH , (s/BWa/O-t-l 






q -y^P 


PXt^ 


- (PREDCr.PHS) 






S/PRQ. 


s/drq 


= ( » ) 






s/PH? 


BRPHJ 


r (.FASlC + FASa£).PH3 






S/TIOL 'if MCD 


S/TIOL 


- (FAsn + FAS3),PH3 




PHS 


Timing •■ riOL 'if SicD ^ Td,U if CD 








TmL 


ENDE 


EN&E 


= (FASlfe +FAS2£).PHS 




/ 


A+D + CSBI — ► S 


SXADD 


=. (FAsi<i -^FAs^^).PHS 




TCL 


S -T-» RW 'if VJcD 


R*i 


= (FAS3 +FAS14),PBS- 








' S v* A 


AXS 


= ((FAS1C +FASE£).PHS) 








l-r->A31 if A jio 'in PH3 


A31X1 


= ( 1. ) 


(render A /O if l.S.W jt o) 




CC3j'^ coritr ■> 


S/ TESTA 


S/TesTA 


--C ) 








(AO©DO eKOo) -» %^^-M- KOOH 


SOOJlNl 


= FASEE , PHS 


(si^n'if. 'if CD j mean4 R < EW) 






^ S/TESTA/l 'f CD 


S/TESTA/ 


1 = (s/TesTA').(tJff+.Mat..97) 


|caus« NKOQH.(NAC»30 V*CCB 




1 -^ CC| 'if eni- carry if ADj SD 


s/cci = 


FASS.PHS", KOO J R/CCI ' FflSS.PHS" 


1 " KOOH.C - )*»CC1- 




1 V* cc2. if overflew 
TRAPto 1.1 if overf lo»J. AM 


■ 'if HCD 


s/cc a = 

S/TRAP^ 


PR&BeffVeR.iSVER.j R/cc£.= PRSBeoMeR <- 
s/TRBOj S/TR31 : f (TKoWER) *- PROBE 


- (FAS3 ♦■ FASl'l). PHS" 
ffVER.Art.OVER 



All, etc 



Eof a 



-17- 





.. / 










'"""'' / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


_ 








CI {s.\] 


" 




) ^ CW <30^ CH (S\") CB CO 




PRE 


a.Nift 










Rf^ -^ A if NCB 


AXRR 


= (PRE£,wrA>,FASII,MFUcS 






RRS43I -^ AS43I J o's v* flooas 


fl)CRR/3 


r ( •• yPUCB 






I's -,►* CS (^or MA-«.b) 


CSXI 


= ( '■ ).FASU 






s/Rq 'if MCI (ateess ne-xt instr. fCilV) 


S/RQ 


: f ( frerO 






0-«*Ii (for A®CS-*PR-»S-^B in phi) 


HX/I 


^ PRE2,^4IA 


(ncftJeci for Cl) 


PHI 


MB -,!-► C 'if tJcI 


Cp«*f-) 






T4RU 


CW =» C -^ 5 


DXc/6 


: 003. CK>ft4-,M0?),PHI 


(o-isa covj.rt AWjLWjMTw) 




'cocit ^^^DOOIS (si^n paA) 


doujn- 


eJign l^aN<*D ; DXc/i = OUf-CMo^. Wos),Prtl 


(tJso co>;»rs AH^LH^MTri') 




CM =^ J COOlS -^XHU3l if KP3a 
[ciL3l -.«D)C3I if P32. 


DXCRIC. 


= HP3a. (t>xc/5) 






DX.C/E 


= P3a.( .. ) 








(O -^DO0E3) 

^ ' f 38 P33 

C0007 -^■SE+ai if 


aoun- 


a\i'3in tytt ; DXCBP = 0U7. (r^»+. Wes).PHI 
= MP3E.WP33. (CXCBP) 


(oSso Cov/ers LcFj LB^SMb) 




CB^' 


COBib -» " » 1 


DXCRIi,/l 


. NP32, P33, ( n ) 








C1I.E3 -« " " 10 


tl^CRS 


=r P3a.NP33.( » ) 








CE+31 ^ " ..II 


DXc/l 


, P3E , P33 , ( .. ) 






CI* CIS-** DOOM, cie3\ -rtiiia^l 


tiAc/<f 


= Fuel. PHI 






A©cs -♦s 1 , . 

S-^ B J 


SX.PR 
BXS 


= Cpasii.phi) 

= ( " ) 


(cS cortojnj Jl I's) 




s/kIPRX (for A A t) — ♦ S -« A ■) 


S/MPRX 


-- ( " ) 






S/T4L 


s/T+L 


-. ( .1 ) 






MRGl/1 'if CI 


MRG^/l 


= FUcI.PHl 






Q-y+ P 


P)CCi. 


= wp?fii/i +PReRq.PHi 





CI (aOj '^W(3l')^ CHCsOj CB(70 



=fs 



PHA 


T7 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


pvia 

T4L 


A A S — * S ] , . 
^ (RaEW-,-a) 

S-^ A j 


S)tPR = (4PRK 

AXS - (FASli,PH2) 






S/T+U 


S/T4L - C " ) 




PH3 


0-1^ CCS. 


R/CCE = (fash. PH3) 




-r^^L 


1 -.w cca if Afo (i.e.if RaEvJ #0) 


s/cca = ( 11 ), WAooait 






B -♦ S ■] 


SXB i ( 1. ) 






S-^A y (-R -T^A.csai) 
1 -*+• CS3I 


AXS ■=. { •' ) 






csxi/b = ( ■■ ) 






S/pRC^ 


S/DR<5. » ( " ) 




PH4- 


EMte 


EMUE = (FASU.PH4-) 




TLL 


A+D + CS31 -♦ S 1 /^ , „ , N 
S-/^A J 


SXADB = ( " ) 
AXS = ( " ) 






S/KooH 'iT n(flO®I>0©KOO) (i.C.E'ji^R) 


s/wooH » soo =: HKoo®soox wViere soox =(ao 


©do). FAS 11 . MSoOxH) 




S/TESTA 


9/tBST^ - FAS \ 1 , PH+ 






s/testa/i 


s/testa/i = (S/"^ESTA),CMO+.»J0li.O7) 




cUt 


t -folloiolr,^ EN&E •■ 








-^ CC3 


T^CCS ^ TESTA 






1 -.^ CCS 'if R > ew 


s/cc3 * TESTa/I.NKOOH.MaooSI* 






0-^Cc4- 


R/cc4- - THSTA 






^ -,M•CC'^ 'if EW>R 


S/CC+ » TESTA/l .KOOH ,KiA003l* 





CI , etc. 



aof£ 



PHA 


W 








""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


X 


csC45)5 R.v(Rvl) :EWa(RvI) (rtd.i 


o R.'EaR f R Is o<i^) ; R<eW-,^Cc4- ^ R> 


eW ^^ CC3' FAStjlS ourt In'iaVi 


EH DP 


s/LRSl/a 


S/LR3I - PREa.HlAi.FUcS 




PHI 


MB -.^ C 


cp"=r-) 




T4-RL 


C T-D 


Dxc/4, i FASt.PHI 






RRvl -^ A 


AXRR « FASIJ.PHI 






s/bJPRX 


S/KPRX » FASt.PHI 






s/dxRR 


S/WRR = 0-u4-.CMe4-.8-5". 97). PHI 






s/TloL (for RR-^>c) 


__syT\OL - (S/CXRP?) 




TiQL 


AaD -♦ S 1 
S-^B J 


sxPR = MPRX 
axs = PASS.. PHE. 






RR. --* C ] 
C -^D J 


(cxRR is on) 

tiTi.cJc. = (FUCS. PH£) 






s/HPRx 


S/NPRX = C " ) 






S/T4L 


VT4U = ( " ) 




PH3 
T+L 


An D — ► S 1 

> Ra(R,,I) -^A 
S -,-► A J 


SXPR = NPRX 

AXS =(FUCS,PH3) 






s^cxs 


S/CXS « C " ) 




PH+ 


B — > S 




SXB = »U+. (W»4-, OS, 07).PH4- 




TtL 




> -[EW ACR.vl)]-'*ijCS3l 


(CXS ^s on ) 






1 -^^ CS3I _ 




> DXK)C/| = FUCS.PH4- 






f^Rq/\ 1 r +- ■ -1. 

^ tor nexU in*lr. 
S/DR.GJ J 


MRCl/l = Cpas6s,PH4-) 
s/DRq = ( " ) 





cs C-fs) 



or 2. 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHS 



A +D+CS3I —+5 

S-.«-A 

Mkoo — +S00 -^ KooH 1 (result ncjatiie) 
s/testa 
s/resTA/i 



R-EW -A*A 
Cmaskei) 



>.(fer CC3j4- tcntr.) 



ENUE = FASlS.PHS 
SXflDD = FUCS. PHS 
AXS = FASiS.PHS 
(hormaj ojction) 
S/TCSTA =FASl£.PHb 

e/TesTA/i = (s/TESTAyCuo*-.Ne>C.o7) 



( Dote : se^etlJsA e-onTenli* 
o-T R otnti. EW oj-e "treai«<»- 
oLS posit* v«. irite2«''rn<»-gnL- 
tuJts) 



C!c 



s/cc3 if UKooH .KAoo3)a (R>ew) 
S/cc<f if KOOH. » (R < EW) 



S/cC3/l = (TESTA/i. WA003li).MK00H 
S/cC4-/\ : ( « ). KOOH 



R/CC3 
R/CC4- 



TESTA 



I L 



2of H 



PHASE 


7 


















/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\/ 


C.LM (ll) CttmpoiniwTtti limits in MEMOR/ 


FASJ J FAS22^ PREDGr 


R>e>j»i 


R<EW-1 


R>EVJ 


R<EW 


A 




CL 


.R(3"I) REGrtSTEl? 


FA5I J FAS22.J PRERC^. 


s/ CCI 




CC3 




ENDP 
















i, =S. S/LR3l/a. 


S/Lf?3l/S. 


.- FUCUR.PRES.MIA 


(for R V 






1 
1 


I =^ s/R(^ (in(t neiTtinstr access f(q)') 


S/R5i 


; f (PRERO 




fHI 


< 


1 =» MB -.'->- c 


I (P^'P.) 












K)C->^Dj |-„.CS3| 


t>xf*c/i 


• FAS 1, PHI 






4 =* RRvl —>f\ 


• AyRR 


= FASSH. , PH 1 






1 


j =^ S/r<5 (iVit next lnstr<iicessf C<5.i) 


s/paj 


= oui,(nas',is)»<,).PHi 








' i •=* s/uRq (for Q.cc«s5 Evj) 


s/IiRq_ 


= (PRtSer.Prtl) 


v^y-eooest, seu by pr^f} 






1 


. ^ G(.r»P 


Pxq 


- PREKQ.PHI 




PMa 




A+1) + CS3| — » S 


SXADD 


= (FAS2E,PHE) 


■1 CtM => R -(EWvl) -y*A 


TiL 




i S-v+A 




AXS 


= ( " ) 


J CLR =* (r^I)- EV) -.*A 








CA0©'DO©KOo) -^ KOOH 
S/TESTA 


■ CC3,+ contr. 


sooxK 
s/TEsTA 


= (PASl.PHS.) 
. ( ) 


(R< e-VJvl or Rv\ < EW) 








S/TESTA/) 




S/ttSTA/l 


= (6/-resTA"),FASI 






' 


» 


x> !V\B -»-*C 


(see phi) 








< 


p 


=* VJC-i^I), (l-«CS3l -msi^) 


DXf^c/l 


-. OUl.OL'H.PHE 








- 


1 =^ (mew remQ.ins in I) 














s;t4-i_ 


s/r-f-L 


= FASI.PHa 






CUW 












CLR 









CLM(iq)^ CLR (3=1) 



of 2 







7 












PHASt 


/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 1 


PH3 










clm 




T'^L 












CLR J 






'o v* CC3 


R/CC3 


. TESTA 


i 




R > EWvl 






1 -,-.,CC3 if NKOOH . (ft^o) 


e/cc3 


= TESTA/|.NAoo-5»a,|JKOOH 


i 




. Rt\ > EW 






'ot« CC-^ 


fK/CC*r 


t TESTA 


r < 


> 


R <■ B^^\ 






J T** CC+ if KOOH.CAfO) 
RR -/-♦ A 


S/CC+ 

AXRR 


s TESTA/i. WA00311, KOOH 
« FASS£,PH3 


1 




► Rvl < EW 






1 -7« CS3I 


csxi/8 


• FASi.PH3 












Q^-f* P 'if CLM 

s/PRq 


S/DR<5. 


= PREDO.PHa 

: CFAsaa.PHS) 












s/PhT 


BRPHS" 


= C " ) 








PHS" 




A+D-t-CS3l — » S 


SxAtit 


= (FASa2,PHS> 








TiU 




S->->A 


AXS 


= ( " ) 












(AO©1>0®KOO") V» KOOH 


SOOxN 


= ( " ) 












s/tesTa 


S/TEsTA 


= C ■' ) 












s/testa/i 


S/TESTA/ 


» ( S/TESTA), FASl 












—/-* CCI 


R/CCI 


= (fasi.phs) 




1 


R > EWvl 






cc-5 -1^ CCI 


s/cci 


-- ( " ),CC3 


■{ 




. Hvl > EW 






—*-> cca 


R/cca 


= ( ■• ) 


r < 




R < E'*lv[ 






CCI- —>cca 


S/CCH 


= ( .. )cc4. 


■ 


< 


i Rvl < EW 






EtJDE 


ENDE 


FftSSS.PHS 








Cloc 


V -Fo^\oujin2 EMD£ 
















1 -&* ca 'if MKooH , (a ^o) 

1 -y-» CC4- 'if KOOH . C '■ ) 


• ( sa.m« as 


PH3) 




• 


R > EW 
R< EW 



CLM, CLR 



Sofa 



DUI A 


rr 


7 








/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


v 




COR (48) eweR -.« B 






X 




O-R (4-1 ) EW V R -^ R 


I FAS=^ = »U4-((O4.KlftS.Mat)+(O+.N*5-.07)) 




/\ 




AND (.'t*) EW ^R -^ R 


J PKER(5.= ((0i,M5r2X0LS + (5LB)+- 0U4.0-L=i)WS1-3.NftN 


L2- 


EHBP 


«/R<^ (oLCcess n<.«t mst "f (i^'i) 


s/RQ : -^ (PRERq) 




PHI 




MB ^^C 


(preparation) 




T4ffL 




C -y^ 15 


DXc/6 = (FAS<=^,PhO 








RR .^-» A 


AXRR - ( .1 ) 








s/kIPRX. f '^ND 


s/hlPRx = OU-t-. (.O+.MOff.ot.) 








S/PH3 


BRPH3 I FAST, 04. PHI 








s/TSL 


S/T8L. -- (fA'S'I.PHi) 








s/DHci 


s/DRQ = C " ) 








Ci-^ P 


PJCfit - PR£RQ..PH1 




PH3 




eMt>E 


SHOE = FAST,PH3 




T8L 




EoR =* PR -r> s (a©d) 


SXPR = FUEO-R.PHS 








l^B -> S J 


SXA = (FUOR.PH3) 
SXD = C » ) 








AMS =» PR-» S (A<.D) 


SXPR = NPRK 








S -/-♦ RvJ 


RW = (FAS<1.PH3) 








S -v^ A 1 

i- CC3^ ^ contr. 
S/TESTA J 


Axs -- ( • ) 
e/TESTA -- ( " ) 





ECrRC-^s) eR(4'^) AMl5(4-B) 



of I 



PHASE 


7 














/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


\ 1 


v> m m 0) 
^ m lo t- 






\ 


^ ? ^ ," 
1 fe fe £ 






\/ 


, 


> < 


» 




FASS 


= OU3.«rL3 + SUCOLS, 




A 










FASI3 


= Co-i'Ss). aL3 




/ \ 






» 1 




FAS7 


» (01 , 8-3), 01-3 + ((?2..Cr3), ftLB 




/ \ 


' 






' 1 


Fflsa^ 


-(01.03). 0L3 +- (I5£,03).0-L3 +(?l>4,,frL<» 




PHI 


1 








=» C— .^ D 


I)XC/i = (01J3, C'^04-.^'5S')+ FASs). PHI 




T4RL 








1 


=» Ch -^ D 


DXC/S' : eUS. ( .. ).PH! 


(down-o-ligneA (sign -rt-DooiS)") 












i =i> Cg-^D 


DXCBP » »U7. ( " ).PH\ 


( .. - .. (0''s -+X!0023)) 




' 








=» RR -^ A 

fRESBI -,^Aa83l 


AXRR = FUAWM . PHI 
AXR -- (FAS7.PH0 


R ( cSoMin-ahahtoL ojni. 






1 


i 4 


1 1 


|Ree-— ,'-»cso6s7 


CS«l/a = ( " ),R28 


1 sn^n - aAtn^eJOj-rf A,CS 




1 








=^ MRQ 




MRQ_ = FUAWKl.PHl 






i 


' 1 


' 




=> s/drq 


' fcr write 


MRq - (FAS8,PHl),NRa 
S/DRQ = ( " ) 






' 


* < 


1 


' 


S/TIOL 


S/TIOL » FAS2+,PHI 




PHa 


' 


■ \ ' 


' 


A+D + CS— ♦S 


SXADD - (FASa4.PH£) 




TIOL 






' < 


' 


Sr^»A 


AXS = C " ) 






' 


' 


1 




x:^ S -.^ WW 


MW = FAS8.PH2. 










1 




=> R/MAPDIS 'if INTRAPF 


R/WAPDIS = FUMTW.PHS.rtJTRAPF 





















AVJf^(40, MTW(33)^ MTH(S3)^ MTb (73) 



of3 



-ai- 



PHASE 



FUNCTION PERFORMED 



PHE 



f 7 X m 

5 fc t- *- 

< 2 £ s: 



PH3 
T4L 



(PH2 Cont.'d) 

=> I v^CCl f KOO 
=> 1 •«■ CC2 "if" ©VER 

=» I v^ cc^ '(F SIS' jk S14 f 

-^ KE"3 -.^ MWhl 

TmRQ/I (for nex"t mstr.) ^ 
S/PH+ 

{> (for op-a\lan a) 
s/MPR)cJ ^ 

WRQ 'if R #0 (for Kjr'ita) 

^ s/dRQ^ Torrtad nexuinstr. I 
^ -*, S/DRqfor WRITE inPH^ J 



f Alt3| — » S0OIS"j 511.31 

A243\ -*S (o.\i . ty-Us) 
0-r*A0007,S -^ A0831 

S,-^ MB 
1-rtCCI 'if KeS in PH£ f 

mrq/i 



" =» ^ 



QXC6SS nex 



<-t;nit 



s/BRQ 
R/MAPDIS 'if IKJTRAPF 



SIGNALS INVOLVED 



R/CC = (PHa.MrKlTPAPF),FASE'V 

s/cci = ( '• ).FAsa+,Koo- 



S/CCa = ( " ), FAb&.Cr^JER* 

S/CC2. = ( •■ ),FljmTh, (si^esii) 

s/MVJM = FUNITB, rHa,K23j R/WWtJ = CLEAR 

MRQ/I « CPH2.,NrWTRAPp).FAS8 

BRPH4- • PASS.PHa 

D)c/i » (fasi^.phe) 

s/tJPRX t (FASI3.PH2) 

s/URCj = FASa^-.PHE. 



SXUAH » 

AXS = 

MyJH = 

SXUAB - 

AXS/3 = 

HWB = 
s/cci 

MPt9/| a 

sy-DRc^ = 



) 

FUMTB.PH-3) 

) 

" ) 

PH3,NTtJTRflPF"), FUMTB.^^W^^ 

), FAS2^) 
) 



COMMENTS 



(clots not covfer +R in MTb) 





CSO 


AO 


DO 


KO 


++: AWWjHTVJ » 


o 


o 


o 


1 


AW/^ 





) 


1 





lATW ' 


1 





' 






(store end - carry Vrom bYTE) 



(write \6 \nWi\)it6d- ^^)Vl«.^ 
*• modA\er « O to perrnit 
test. oT <ia.ti>- in iprotecteo- 
mernotv ) 



R/M«PiIS = FASI3.PH3. IMTRAPF 



(up- oJi'anea Burn -r* A 
for proper CCS^'V seoLino 
in overT\ou> oo.sts^ 

(c\ear AO for TESTA , wlnlck , 
in MTB sets cc3'if rrsult^o) 



A^Mj WTW, KITH^ K^TB 



H of 3 



PHA 


T7 














"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH4 


CASE 1 ; NIKJTRAPF =*► 






TESTA caoses ; 


TCL 








1 .**• CC3 'if (Result > 6) 




S/THSTA Ccc3j+ contr) 


S/TESTA 


= (FA52^,PH'i-,MIK)TRAPFj 


, ( -^ CC3 'f ( .. <0). KTB 




ENUE 


EvJtsE 


= ( - ) 


1 -t* CC4- '»^ ( " <0),HHTa 








TROVER 


= (. '■ ).AtA.CCS. 






TRAP to (o7 'if o^jerfio»/,ftM 


■ 


s/rRAP 
s/TRsa 


= (trover) 

= ( " ),v)(s/TRftcc+-/i) 


■■ AWM , KITW, MlH only 








s/tR3! 


- ( ■• ).w( •■ ) 






CASE a: tWTRAPF => 










l»jri«. 




/iNTlt/ 


« (FAS7, ph+.xhtrapf) 


(«x'it tilijV^est priority inteiTupt) 




iNTl? 




/IWT 17/ 


- ( " ) 


(arm 1. II II ) 




1KIT23 if ft = 




/IHT 23/ 


- ( " ).A0&3t* 


( trigger ceont »ero » ) 




ceiMT 




cElMT 


- ( ■• ) 


(sync. Willi interrupt c\oiik / 




B — » S 




• 'if WAWfA 


sxa 


~ FAS7, PH4- 






s-*-»P 


(atxeiS 




P*5 


- (pas7,ph4.xmtrapf) 






MR9 


" instrfCB)) 




n\Rq 


M " ) 






S/DRQ. 






S/dR(^ 


. ( .. ) 






R/IMTRAPF 




R/r(JTRAPF= ( " ) ] 






(oivfanas tS PhS) 








PHS 


(£nterc4 only "if XV^TRAPF »)<LS on) 








T4.L 












EH»E 


EMI5E 


5. FAS£l-,PHff 





AWM^ MTW^ MTH, ^ATB 



3 of 3 



-32- 



FaMULMH ■■ lAW^ Ml 



^'FAWULH*'; MH 



CPRE&kJIA) 


F?Rs/l_^A J stor&RRvl sign m RKl [ 








PHI 


Pos. RRvl^^ A-»S-,^B 




Heg. RRvl =^ )v|A-» Sv^Bj l-r^Bc3l 




m =^ MB ^ C 




MI =^ aST^Dooilj CISSI-T^DlSBI 




O-,^ A 






. 


PHa. 


1)— ^S-y^C'if MI (sqn po^s Coou) 




Bco-nJ, c t^H 



PHI 



Pes. RRvl :^ I!-»S-,^C 



PHIO 



PH\I 



MIT 



WMlTEx ^ 



Ck;"'^ clock") tAUEX^ 



3 



AjB+CS + BCl -♦s^B0S^B)S-7->A,B 
S -f^ RW 'if Reven 



PHlff B-*S-f*-RWvl 



PHI 



PH£ 



PH"! 



1 


Pes. RR =^ ft-»S^B 


^^ 


BCerM C-r>I> 


i 


Pos. RR =^ D -> S-^» c 



PHlO 



\M' 



NKilTE/ ^ 



D 



(^■"^ Clock) hMTEX=» 



D 





( 


PHII 


A^ 4-CS+BCl_* SjBOSjB\S-,^*A,B 

(BwilUo') 






PH)5" 


A — » S -i^ RWv 1 



MULTIPLY- R£q-lsTER oR(tAN>H/\T\oM 



POINT* 




cs 



FLOATlNti 
PO\MT 




"rlocittn^- poirrt exttnsion 



(iniuoi position 
of multipKer; 
long - B+731 
sWt- B073I ) 



C' 



P-seiL,1^. 




-lock tJiat piSs 0- ones complemenX in 15. 

C*DCif(CM imeons "d coiitams 0- one's tompl«m«nt") 



B3O(B3l+BC30- 



■\y^ 



I B0.CS3£ + PR32 . ^33 



])' 




CS 



I sir 2. clocks if long - 




3 B 



r?^r\ 



B' 



42SX 



1 10 H 



C±) 



? 



(b' starts s)iifunq 4" 

after |«t e cU=ks) after 1st s 

clocVs if lone 



_^ f X,4 X-l XS XI <X0) 

short ^ 



ill 



V,^ 



(S/BC30 ;:^r: 



-23- 



^AULT^PLV NQTE5 (fi^e-i c^r^^ ^arX'mo^^ : 

-^> a" 

■'. „ > > ■Tor cicneroIJor) dT j produc-'t-l 

1 -7^ CS IT (MWkJ®RN) J 

BcohJ 

s/cxS reset NAMTuptotie 'ff7 



' FlacCbrni point- <imy 



I -y-»- I»<.c^A 'if Iso-BBi-Bcii 4- B3o. iii BcbI (^or C -«■ dV 

\ -7^ UKCLllA >^ B30-B3\Bcil ■(- BBQ ■ 331 • BC3I ('?'>'■ CxH.-!^])) 

1 -)^ Dj^MCNl " B30- B3i' BC3| + BSO- "ETi ■ Bc3i ("Fir 'c-y-?^) 

1 -r* BC3I f B30B3\.(Bc3|) + B30.BC3I + FLMc.Bc3| 

^ not ^ualificJ ]>)! BcotJ (dirccily) 

l-» DCWCH if CC^CM (dXc«+ ^kCUK') + CcWctft DXNCM 

B X -^ -^> B (;:)lots net apply -Vb b'j wKi't\i eV\ft£ Jli>rmg M\Toniy") 

PR30 -^> BO 1 Jur'lna MlT»nW' Ot^BOjI Coring 2. BOStj's preeelm.^ M (T. 

PR31 -/-* Bl 1 

I -/-• B£ ;f (<t33®PR3E) 

B>S —1^* B3 (bis =- BI®BC(®CS33) 

1 -^^ BV if Ba (flm fAir) + b7o(fl«mit) 

I -^ B? -63 C ^^ ) + B7l ( " ) 

I ^-^ 68 'f EL(sUrtFL«) + R^^ (sVioft Flm) 

1 -y- Bl ■■ 87 C~^^ ) + R>J ( '■ ) 

W -y> B4S,+'^ 



C -T^D -f(BcoN) => 



ITERftTloNS COOMTiMct (<^etect M\Tex mmus g) ; 



I Pis PIC PI7 Pie 







HPlI 



O (I'nitio^l Coni^'it-ions^ 



C4.7 



• D 
■J) 
■ 11+. 



^^.^1 ^ if f Iwilnj 



I -y-» D31 'if cc>*]crA 



C 47-71 



♦ Drfl 

'D+7-' 



'if IXCI^ 
(CXl -f*i) 



t'lf DXCL\M 



(*c covjTainIs ones cotAfLEMeiJT ) 



(viote. ', wirier) a. Is complement. I& 
put" in ^ Itit " + |" e»it<J is "jjaid" 
"to Bel one. clock later) 



MH 



I I 



1 S/MULC {(J') 



FMS -> 


f 1 


1 


I 1 


1 1 
1 

1 \ 


MW, 


. r 


1 


1 1 


MI 


' 1 








( 1 
1111 



FMU 



I \ 

I 1 



s/FLMC , , £ ^ 



s/k\olc (14-^) 



, 1 ni {^c^) 

Ill 'I J ^'^ ^'"^^ "^ FPREMK) 
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MIT (MULTlPiy ITERATIOWS) =» (Ut c\cc\c = 2xTlL, ^.rs . TIL) 



PRx^- — > AB 

Bfl-a (see BCon) 

I -7^^ Al 'f (d7|©A0)«UL + PR7I FLM 
1 ->^ AO 'if Ct)7l +Ao)MU1- + PR7a FLM 

\ f^ ■ A4S if (D4TieA4-7) /if FLM 
I -/* A4-7'if (D44+A47) J 



<^*; 



cs 



(A— »Sj vnsi^ - merfi. conv. - 



FKEt> ; 32^3 -^ ES,3 (mcrQe.) 
(For Zero cVieek 



'f Bo 



CS3S + (^a3.PR32 



^0-31 -^CS, 



%7.1| -^ CS^g.ji f FLM (keep Cso off if flmK O^cs-^?) 

C -y->Ii f (BcaU) (see sef<vAc sU-et") 

1 -y^ BCl if ^HlT. DcM/crt 
Sijstain rmo if MlT MlTEX 

BCON ■• In-gi. ;ir M1T-[muLC +-FLMC+M1TE:X-MUl1 + o"tT;er slo>J-Ur«,s 

"^ r -■ 

•-» S JocWs prw^Jvna Mit) 

Toggle MPl"^ 11 MlT. [ « '1 



wn 



u 



is ,f MUL/i wd, 
Ife T MUL 
l£ if FIJI short 
26 ;f FLNI loi>3 



MPI=I ^ PPCT18 



pir Pit pi7 P18 



MPH-PIT (MuLJfew<L,+ =>S/MULC 
MUL.PIt) 



'] MPC=l.Pii (flMsI,cS:+- =^s/flmc 

I J t ^^"■'''^^ ^ ■- '- 

(MPI1+.PHVP18) (f„„^^ 



FLHC ^ ^M\TEX 



HH "Lim'inQ .< 



FMS "timing 
(multiplier 

origin a.) ly 

Simple. - 

hormojiicj) 



FAMUL PH£ 



FAMI>^fv'*i P""! 



MITCPHIo) 



H 1 1 1— I 1 1 



0."3) 



BxBRa 



eco^s 



-ro(^<Ti-£ MPn 



MPlI 



f- res 



ult of Qt^P 



P17,PI8; 00 1 — ► 10 — *. II q<^ 



FANlOSF/M PHI 



M\T (PHIo) 



H 1 1 1 H 



1 CieV 
-I 1 1 1— < 1 1 



CJonlsVlSlB') ^'^"^^ 



Tb^te MPI1 



HPIH 

PiijHj la 000 001 — *-oio — ►oil 
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' 'to stop TIL. timing 
o.'Tter M ITEX 







7 






rHAoc 


/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHA 


SE PREcELINq- PRE2,MIA : s/uR3\/£ 


= (PREI.NIA + PRE3.rx + PRE4-). FAFRR/i <- :(o03. 


»40+.O5.oO-«-= FAMULW 




(•for RRv \ -.-.► A \n P REE. Ml a) 


.+ (PREI,MIA + PRE3.Ia"),FAFRR*-«(oUS.0L-3)«- « 


FAr^ULl 


PRE 


a..siXA; JrRvI -^A 


AX.RR. . FA^DSF.PREa.MIA 


mu^tip\ier -r* A . 


T4RL 


LRRO-^rH (.store, sign WpHIjE') 


S/Rvl = RRO, RNJXRRQ *- - PREa.NIA. RNKRRo/i 


*- » FAMUlMH' R/RN = CLEAR . 




1 -t*CS (?orNA-.>*s In PHI if Rm} 


CSXl - PRES.SilA.FAMUL 


(tiCojotlVe, multiplier coACj 


PHI 




A V S if A IS pos. 


SXA = (FArtOL,PHl).>Jf^W 


1 )molti'p\ier| ->^ B,Bc3l . 


T4-RL 




A©cs — ►■ S ] .f 

I -r* Sc3l J -^ 


SXPR = ( " ).Rbl 


(ovoidis need. Tor sign 




^ 


s/ec3l = ( .. ),RM 


rttration} 






^S-r^B, 


'BxS = FAKIDSF, PHI 


J 






' MB -.^C f FAMULW 


CprtparaJLi'on control") 


mu\tiy\itajnoi -f* C , 




■ 


Cia -^JOQIl 1 .r ,. . 
C123I -n^*3»£3lj 


V DXC/4- = FAMOLI.PHI 


sign f»»Jl J ^\ m m ed I'oi*, ) 






COC\C-+-»fAvJ|^ (msi^"> 


s/rAWiO «= cocic,fam:>sf.ph\ 


(MBO — >• CQCIt) 




S/CXS if FAHlULl ('wr^-) 


S/cxS = FAMULI, PHI 


(for i -»S -,»*• C -*+! I'n PHe) 




-^* A (cleor A for ttfations) 


AVl = FAMUsF. phi 






-r-> P (clear itcreA'ohs ctr) 


PX » FAKUL. PHI 






R/CCS. (for ma.3Ti'-itu<^e. test m phis) 


r/cc£= FaMDSF, MFAM\)lH.PH\ 


. 




S/T+L if FaMOLW 


S/T4-L= FAMUL . ©U3, PHI 





MI (H^), MW(37) 



'FAMULhJH" 



I oft 



PHA 


r^ 








/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHa 


(TiMiN(t! T4-L. if FAMULW ■ TCL.-for FAM 


)LI) 




T4-L 
or 


fD— S 1 .p ,, ^ 

> IT FANKOLl ^immA 

4 S-T-tC J ^ 


SX?R= FAMULI. PH2. (PR =1) since A = cS=o) 
(cxs was set t^ FAMULI, PHl) 


1 3H fit vnolti'^licani 
■ (assemUed) -y-»C-y->I> 


TCL 


^ C -T^B (a\\ cases) 


&XC/4. = CFAMUL.PHa) 


(aireaJy in c'f FAMULW) 




J i -tm. CS 1 (for inversion of C. 


CSXl ^ ( " ),RI^ 


(RKi is fUrpUs (tr.cc[t. conv,)^ 




[s/cXS J 'if rni/ltipliftr fie^.) 


S/CXS= ( " ).RM 


(for 5®cs — ♦ S -y-»C 'in phi) 




(B\ y^ -^B (o -f^Boooi) 


BxBR£-( 11 ) 


■j 




JBCOtJ i{icscr\\>&L sepxrotely') 


Bc&Kl = BxBRa,FAMDSF/)A 


I inttrroaote nnuiti|»iier 2"' 




[ [general ; Sct-Uf> DKCMj DXNcM jUXCLlM^ 


BC3I ffs o-s fun£tioh of B30_, 831^ Bcai) 


J 




s/Pm 


BRPH'I = (famul.PHE) 




fHI 






1 inVertcA mult'iplicand.-^ c if 


TfcL 


P©CS ►S (l.e.ND-s) -f ... ,. 

^n neq.fnuitiplier 
S-y*c J ^ 


SXPR = FAWDSF/M, phi 
(cxs yJOLS s£t in PHElf RW') 


■ multiplica.nJ. .jasnegcie-olin 
PH 1 (oWierw'ise C itmains uncKanjeJ.] 






'c ^-*ii -FCbc&m) 


(desribca sapajrd[ltc\y") 


(f(mufcj>\ier a''°")) 






g6he.ra.\ ; C -.^J:) if DXCH 


lJc-^>2>'.f ixMcM HxC ^i^li 'i^ I^XCLIM^ O-H^Ji 


it notTVie foregoing J 






1 -** DCWCAA 'iF (cc\Hc»A.( 


DXCK + DXCLIM) + MccWC/J\.t)XUCM)j t"tc, (ccWcj 


1 imceuns "C contains onfts 






c.omBlc»rient ( = FAMOi — 


rn)) 






8x^4- T>B (Ot«Bqooi) 
BCoW (set PHs) 


BXBRH ='(faM"OSF/M\) , PH<1 

BCONi :( ).BXBR£. 


• mteProg<ii mulupliciT £ ' 




-^ I> (neliicAto BcotJ loajt") 


Dx/i ,( •' ).PH1 






s/MIt (t^IT is Q.-fas1: FAMJ)SF/w. PHIo") 


s/MIT »C '■ )-fH1 


(is held on uniil HlTex) 




S^TlL if not s'lnglt clocKi'ni^ 


sAlL =( " yPH'^.NKSCtJCs/FLMic/i 


).PI8). 



lAT, /AW 



aof4- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHIO 
TIL 



= MIT (muiti'ply 'itcPiiions) (li^, clocks p^e. -First oi wVi'ic'n .is H-xTIL ^■^'^^) 

NOTE ■ T^e-^lsLer orQaniaotion ^ -end W t doiTLr-ol oLnd olTier SucJi clfiitaiiS are. J-es-cri 
!'M\T F0^lcTlo^is"). '^''^v =\*'^'-'"^' conti-ol runcljans are. marTCKsntcL Lclo*;. 



((t = fl.t)+ A,CS+ t!.cs,)x /k -T^ CS 

6x^-4. -^ B (Pf?303l -j^Booo)") 

BcoA (set FHa) 

B0£03 -*-» E0£03 (_mcrc^e.) 

CA-*S (ms'ig.)) 

MP1=) : h'i<^^ on oJl even clocks lutftciost 

PlSlS +-MP|c^ -.,^ P|5"IS 

OK) THE 14-"^ clock ; 
s/MULC 
r/TIL mti<ie- erij <sf til 

ON THE iS^ clock : (mulc) 
s/MITEA 

^ I QoTor ncKt instruction 
oM THE l(J^ cUck t (miTCk) 

(0-^15") 

R/mIT (repecier") 
s"te.p sustam'ing PH lo 
S/TIOL 'if T^ 'is even 



AXPRR2. ^ (mIT) 

CSxq-Rl = ( " ■) 

BkBRE - ( " ) 

BcoM rcc^ucasti BX.BRE.M (fAULC + MITEX.) 

(p^ enalt.l«i k^ FAMUL MIT) 

SXA - FAMDSF.PHIO 

s/MPI^ rclto fAlT. Nl(MULc+fAlTex).NMP|'^ 

PcTPS" = MPn 

(next,"tc. lait tvien clock) 



kccL scl=>Q-rate.W (uride 



produc'L aencraXlon 



iriterroqcde, mijluptief £ 
proijct. £^''"° jt 

1 S"-kit "rter. ctr (Jocifi't 

I Count dorint) lact Xwo ciocksj 

(ctr = 13) 



s/MULC = (mP^ .(s/MULc/l))^ wViert(s/Mui.c/l)'FAMULWH.PI(i,.Pl7 



R/TiL rej.ti C " )+-^!MlT 

s;m!?<5/K\ = ( •• ) 

(_n€.)ft to \asC clock - last C-*^Ii f (BCat>i)") 
s/m1TEX = MULC 
MRq = MRq/M 
PX « PXq = MULC 

(la^ cUck) 

S/MIT -(A^lT.MMTEX.HCLtAR) 
BRPHio = C " ) 

s/Tl0L= FAMULaMH.MITEX.VJRSI 



(TlL^tirnln^ loj&ts 1?iru.,PHIo") 






f (multipl 
{ctr.M\ .13) 
1 l€V«^l KRfij/l 



(store. E. ot proi. 

n-f ^l; Phase. ) 



MI.MW 
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PHASE 



FUNCTION PERFORMED 

(TiminIc^; ~ni.L 'if R IS oJi J TioL if 



SIGNALS INVOLVED 



COMMENTS 



PHI 



TlOL 



S -v^ F?W'i?Rii even 
(B + CS3E^CS33^SC!)--^ B 
r 11 ) -,*-»■ E.000 3 (nverqe.) 

1 -/-> CS3| "Tor msLanltu-de- "teit 
S/lR3i/2. (for S -r-» RWv 1 ) 

s/PHlS" 
s/TSL 



^ li even ) 

S>^A^15 =(FAMDsF/i^,PHiO 
AXS =C ■• ) 

RW = FAMULMH,PHn,S\R3l 
BX.B = FAMUsF/aa .PHH 
(polT-, prov"i<i=d. ty FAMUL.PHIl) 
CSX 1^8 =(FAMUL .PHll) 
s/LR3l/a = ( " ) 

S/Df?Q = C ■' ) 

ERPHl? ^ ( " ) 

S/T8L = ( " ) 



, (K31 IS end-coj-ry Xrorf) 
B o-SSimvlcdtion "i) 
(assimilate, prod.. 2. . ) 

(proJ,s"-^Vo) 



PHIi 
T8L 



B — ►S 

S -7^ RWvi 
-For ("(set-uptbttst C4-t'|-t p^odL-ct^; 
CC3j4-< I T^ A3I If E=ifc 
coritr. [s/TE^A 



l-7^CC£ 'if £ 
EHE.E 



?^£' 



SXB = FAMOLNH.PH!? 
RW = F;fiM"DSF,Prii5" 

A3\X1 = Fftf^ULMH,PmS".NI=i 
s/TEsTA » FAN|r)SF.KFASHFX,.PHl5 

s/cca = FAMOl^JH.PHl5.(^JBO.NAQo3l^+Bo.^4Koo) 
ENDE ^ FAMBSF.PHlb 



Assirrillated, pro J. £ — ♦ S 
ClR3\/2. is or.) 

,- ■ \ S'-o 



(CS3l=l_jE>«0) 



MI.MW 
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PHASE 



FUNCTION PERFORMED 



PRE 



PHI 
T4RL 



PH2 
T8L 



RRH» -T^ RH (store muft\p\icrsi2n) 

I -.«* CS (-ForlJft-»S in PHI if RkJ) 



[ft >■ S 'if poa. multiplier 

[ S » B 

COCit -.^ DOOIb (si^npaJ) 

C00lS"->^ Dlt.31 \f K)P3E 

-/-> A (cWo-r for up-a.\iQn'l> ariji -tor I 
s/cxS (for D >l a"° -^ C 'in FH2.) 
» T^ WPRX 
s/TSL 

-^ P C-^lciar'itflrdri'ons c"tn) 



SIGNALS INVOLVED 



AxRR = FAMDSF. PRES.^ilA 

S/rn =RR\(.,FAMULH,PRta,MlA- fl/RWs CLEAR 

CSXl ^ PREa.NlA.FAMUL 



t. 



Kx.e'^— ♦ soois 

— »SI43I 

s-^ c 

C-.->D 

f I T^ CS 

I s/cxs 



* mul'Uplier wees ncfloljve. 



SXA = (FAKiUL PH\),K]RkI 

SX>R=S/Bc31 = C '• YR^J 

BXS - FA^A1)SF, PHI 

(presoaroXion doiTtr.") 

CCOCIC = RPO 'if WP3£ ^ RRIC 'if P32) 

Sxc/S" = ou5.(vio4-.OS.»c),PHl 

s/mvjki = Famdsf.phi 

rcCtvans )■ Ax/l iFAMDSF.PHI 
s/cxs -(FAMULH , PHi) 
s/mprx = (_ ,1 ) 

S/T8L = ( " ) 

FK = FAHUL.PHI 



(CS ^ '^V- I's ^ A'' 0^ D 'is c^oion Ji'i^nd) 
S^UAH/i =fA^AUUH,PHE 

(CXS iJos set in Pril) 
DXC/d, =(FAMUL,PHa) 
CSXl =( .1 ),RhJ 

S/cxs =( M ),Rt^ 



COMMENTS 



fnal'tifsiiftT Consists o"? 

RRIC3I . (pOlb art ijnorej) 
(nc<j. rnijIXiplicf ca.se; 



(Boot; 






aownWo-rd oJiiqine/A, ViaAT- 
Wori mottiplica-nd -y-* D 
(will be uvo - a,|itjY\ed in Fris) 



set,- up Tor upvJOL 



.1 



Qj(«i'nme.nL of molXipKcand 



oPuJard a.iianeA hatT- 
Wora moiXiPlicand v-» c-^5 

Co -^ ]>y43>) 

set up "for MD— ♦S-/-*c 
in PH=1 



MH (S7) 



''FAMULH" 



=fa 



PHASE 



FUNCTION PERFORMED 



( Continue. J ^ 
[BxV^ -7*^3 (O^BOOOO" 
[Bc&H 
S/PH'l 



SIGNALS INVOLVED 



COMMENTS 



PH5 



Samt as FAMULKIH 



iiTLerrooaie. mO (tipuef £ ' 



PH'^ 
T6L 



All optrcCtions s<xme as PH<^ of FAM 

C^^i f (BC&I4) *- f (£*'" a^ wu 

-fe BCfiTKi log'ioSj s/mIT j s/T 



UU^4H , Summary: J) © CS — > 5 -^c C 'if RtJ 



It 



(c untha.n«! ej 'if tJRM} 
>tt\y'ircr^ O T^J5 (.rclotei 



ti_. 



PHIQ 
TIL 



* MIT Ctrtultt'pW 'itcr^rons) (8 

(^bercXtonS so-ma as PHIO oT FAM 
1) i bert are 8 <i.\oe.Ws I'ns't.e 
2.) iVie, \ ast iteration Is Tor 
3) (trmmal (terQXi6nS crc 191 
4-)TVc prJoct (2""°) ^i\ 
5") TlOU vj'ill not. be set 



lotks . ■'^« "fl'rst of wUcVl is £vt TlU Una) 

ULWH txcept that; 
aU of m 

olti|=\icr H. ' instearl oT S. ' 



Vio-vc. no sianiti'cancfi rcAcViina B 



:, Cs/mulc/\>=. famouh.pit) 



PHU 
T6L 



A + CSi- K3I — ► S 

B + CS3£,CS33^ec| -r^ 

aUo'. l-f»CS3l (insi^.') s/ut^Sl/a^ s/l> 



■Bj 



carry 

•iSsimilaUon 



AXS=SXAt)D = (FAMDSF/M.PHIl) 
Bxe = ( " ) 

Rd s/PHI^ s/T8Uj (ci-i I'l^ FA^AUI_^^H) 



I proiiijct a""" -^ A 

I 0-T^Bool'^ ■ (<3iria.^t in Ba03|) 



PHIS 
T8L 



MH 



A .— ♦ S 

S/TESTA (CC3_,A- contr.) 



SX.A = FAMUUH.PHls. 

RW = (PAKb&F.PHlS) 

S/TtsTA = ( ).NFASHFx 

ElJDE ^ ( ) 



2 of 2 



■28- 



*FAD1VW*-. D\*/. Reven 



"faDIVh": DH or DVJ.RoJJl 



(preenia) 

PHI 
PHE 



RRvl-r^A 






A->SxSy»A^ BCir*A3!j Bxa-,*»B 
C^D tV- or 7+ 



PHIl 



NBITEX =^ 



<2-.^A,et,. 



DlTEX,^<CC^ (32n4clock)4 5 -^A , et(^. 



DiTEK.cca (3rcl clock 'if 1^1 >a^') 



PH1£ FeNDE (overflow) 



£ 



PH!3 



Restoreel remo-indcr — ^ S -¥-> A '=•"5^ R^ 





1 


PHI^ 


B — >S v->A , Or^J) 

S/CS3I if V- '^r (-/+). (ftsto)or(-/.).(A=o) 






. 


PHIS' 


A + CS31 _,. s -^ RW V ) Quotient.") 



(PRE2.k)Ia) RR^^A (stbrt sigi^ 'in Rw) 



PHI 



PHZ 



PHIl 
(DIT) 



MB 7^ C (stort sigvi In tK^\\) 










D— >St^C (down align c) iTDH 

c -^> D u V- or TV 

Mc-^L if 7+ or /-^ s/cS3\'if J^ s/A31.f"/ 














J 


NDlT£-x=#> SKZ-**hj^- 


DlTEX,Ho:2(^Enddock)=5>S-^^-»A, -etc. 






1)1TE>.CC£ (3rc! clock '^f l;^|>2") 



PHiE I EMDE (oVilrfiow") 



r 



i 



PHl3 •Res'tore«i remainJer — > S -^ A 



PHI4- 



S/CS31 if +/- orC7+).(A*0) °r Cy-j.CA'O) 



PHIS' ^+cS31 — >5 -f->-RW 



(^uotlant.) 




f numcroior = - 3a ] -^ ( gt«nomih5t"or- + 4-J = - 8 -^ 



(RKi ©M'^.SMja 



rem -y^ R 



(RM.^AWM,(ft=o^) 



sao ^ R^ 



£-^ 2" 2' a" 



L> C I 



Cs/sW3 since R*J.(A=o)) 



r 5 























1 





PHI4- 


o 


6 











1 









1 





PHIS- 


1 

r 














1 








\ 





«- tEsTa : 



DIVIBE EXAMPLE 
-3H/+4 =^-?Ti 



-2^- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



e PRECEDING (PRes-.KirA): s/lrbi/s 



s/LR3|/a = (PREI,NlA + PRe3,TX + PRe4-),FAFRR/l 
wK-erc FAFRR/i = &U3, Nft+, 0^. Ot, 



■For f?fkv I -/^A in PRea.MIA 



PR'gs.KllA 
T+RL 



RRv 



Ay.RR = FAMDSF. PRE2..M1A 



l.S.w, of n«mer, (£'"-£'') 



PHI 
T+RL 



f A — » 9 -^ B 

[\-^Bws 'iTAOI3l=0 (-for 0,F, test) 
R -^ A 

f MB -^C 

R/CCH (-for 0,r, te-st) 

-.^ P (clear let- use. o-s ittratio^ij cXr.J 

s/rENl (start mterryptaLiiiiy^ 



BXS = FAr^DSF.f^HI^ SXA = ratJlV, PHI 
S/BWa = PA&IV.PHI, /^OtBI-Z; 

Ayp^Rs PHI. RN^RRo/2- < T-»F/MD1VW 

RWX.RRQ = RRO, RNX,RRO *- PHI . RNXRRo/s 
(^ty prePCT-raLion corXrol) 

s/mWN = FAhADSF. PHI, CociC 
•R/c:c£ = FAM£iSF,HFAMtJLH.PH\ 

PX =FADIV,PH1 

S/XEN ^ FANlt:SF,rJFAr<"iUl-.PHl 



l.s.wi, =5T nomer -y-» B , 

"B WAS aeRo" C<»J»^«>st). 

rn.sw, ol numftr-«A(^ -2 / 
store. Sinn of humcr, 
denom, (£■ -2- )• 
store siqn ot denom. 



PHH 
TCL 



A — ->• SxcL-7->A 
Bo -i^ A3| 
BXE. T^B 
O -y-» B3! (t'nalq ) 

NC^^ D^ 1 V-»CS3I if Nl(fA\fJKl@Rl^) 

P + l -/-■> P (prc-coui^ iterti-ors ct^^ 

S/ P H II ( start it«rfdjon s^ 



A>.SL\=5:)\PR = FAClVvJ.PHa Cl>=CSi2erto) 
s/a-SI = AXSL\. abien/h <-- bo.famdsf 

BxBUt = FAilV.PHE 

(no Set. "term ajrti\je) 

DXNc/l = (FAlJiV .PH£). H(rAWN)©RM) 

X>XC/4. = ( " ) .{ '■ ) 

PdTPi = ( " ) 

ERPH II « ( " ) 



ScQ-ie. nomerairor Lo 
a.\ian Homer, c. ovtr 
denorn,2 So TirsL 
fteration yieys auua. S. . 
cienem — .^t*, ^'i^ polarity 
opposite to nui-ner. 
(_mcch, ee>h\'enienee in PHuJ 




Motes; 



FADIV = OT3.0La+0i;S'. 0L4 
FADIVW = FAiIV.hJdl.WR3l 
FADIVH = 



(dW orDH) 

(dW if R is even) : perform UW 

(t>W if R 'is otii orDH) : " DH 



DVI (34) (R musl: be even; 'if R 1^ oJi see I)H) 



"FADIVvJ" 



^f + 



PM A"" '■ ' 








rl lA 


"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHil 


"EiLT" Divlcit 'rL«rn±ions C^-^- c)o^kj i 


1^ no overflow^ 3 docWs 'if ovcr^lovj") 




TCL 










Cot^TRoU Siq-MALS.' 


■) 


DIT = FAMt>sF/j),PHl| 




1)IT (Ji'vi'Je ''"tert^irv> = 




l/HEy. C'«-st cloct sf D!T) 


blTEy = FADIV, Pa^. + CCE. 


32n<i cUck OT "q.F, ieteiUd" 




CohJTROL FOl^lcTlOKlS; 








P+1t^P (a.u^. tcr) 
Susta.i'n PHti 


■ if NlilTEX 


PcTPI = CtiiT,NiIiIt£;<) 
BRPHll ^ ( " ■) 


(?»= 1 'inttin,)iv) 




R/IEkI (stop I'nterrupfo^ilfy) 




MRq/l -- (niT.liirEx.) 

r/tfkj = ( •• ) 


■ includes o,F 




s/PHl3l wlre-n P = 32. 
S/H'IOlJ ('■«'. no 0,F-,) 


■ if DlTE-x 


BRPH13 : (PADIV.PHII. pad") 

s/TIOL -- C " ),FAl>rvJW 


L €j<c|odds Q.F. 




(advance t; PHIE if O.F.) 










RE^lsTfcR ccKITRol; 




SxADt) = (DIT) 




A+15+CS3\ — > S 






SXH -i^* A 1 ■j: 

}■ \\ Ft SB. 
BO -r* A3l J '> 


residue 


AXSLI ^ ( 1' ). N(FADIV,P2C) 

s/A^I ^ AXSLI, A3|Ek1/£ *---FA^ADSF/l.Bo 


► resiaue x E -i-* A 




S — ^->- A if P = 3S 




AXS =^ FADIV, PHIl, Pai 


residue, to A Tor remainaar rest. 




BxS. -r^ B 

l-r^B31 


. Quotient 


BXBLl - I5IT 

S/B3I = DXWC, FATilV.PHII 


quotent IS l^e 1 S eomj>W- 
ment. oT <Uuij Wntn -S-or'^, 




Mc-^D 1 I if (mwnI © Koo) 1 

1 -7-*CS3l J J ^idenorn, 


PxNc/l) f'tducesto (FA^iiV, PHIl). (^AWi-J® Koo) 


polarity oT oicnom cloc-KecL 
7 intoJ5,CS IS opfosftelilVKi 




C -,^D '^ ^l (fAvON©Koo) J 


dxc/d „ „ ( " ),^1( ■■ ) 


eT residia-e cloclcod »nto A, 




l^lfAWH.NKoO -t- MWsi, Koo 








(c^).cs-) + (c-y(sO 


['S/SW3 «(FAI>I 
reiiJufi. was nif (forn-eq, nomw-r ca'ie): S P/SWS - ( 


V,PHm).DO. A003I* 




SW 3 • II on after tinal temt Ion , means ^cro 


), A3| + CLEPift, 



DW 



2of4- 



-30- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PhiI 
T4L 



FHl^ 



PHI3 
T\OL 



OVERFLOW LOQ-IC 
\ -^ CC 2. 




S/OZZ- FADIV,PHn,F£^H.'=1a,P30.fJP3|.lil\;s: 



VEF^ 



+ MRlJ ,1)0 
4 l30.ftOO3IZ:,BVJ2: 
(tlcdlc.: BW2 vncar.S 600^"=] -0 ixCT^l'! 

'.-yCcS.^^ r»IT£X (F<^orm i^ITE^X functions =>-nd inWikit- NTilTSx furi£ir=ns^ (?rc 



(i.e.. J^rtle ilVcsvER after tfT-c Ist ilin^ioki (2nd clo-k^Pia.) 

(_- ni5mer)_(— t-esidu£,j 
(+ numtr), (+ fesiJue) j 
(res'id-ue. = O^ 

"ti'm-e. ■ "1>0 means -h residot) 



^/trapI 



s/TK3a I tra^to 47, '■^ AM = I 

s/T!?3lJ 

(q-JI Vance, "ti PHlE.) 



s/Df^G? = (FAblV.PHU, cca) 

s/TEaP = C ).AM 

s/-n^3o - (. ), AM 

s/Tf?'3| - ( ).AM 



clock.) (DITEX =CCZ') 
(iFMUe follows) 



(entered on\y iT OM^irTloui dittttM in 



ENI>E 

(l^ehfiaii-icSer restoration pncse^ 
M (RhO ©Do), MAooai^ =5> A+D +CS-3I -vS 

N( " ). A003li=» (O *-s) 

( H ).KjSv;3 =?> A >s 

( ■■ ). SW3 =t' (O >-S) 

S -/-* A (For Quotiffiit oJlustrrKnt in PH 14) 



PHIl) 

EiaijE « Fftl>iV.PHl2. 



KloTE ; (Rt4®l!o) mejwis nume-roEsr anc5 V 
SXAbt) = R*tMV, PHI3,mCRN®I>o), KJA003l2r 
(+c.r— nurnerator ccLses^ 
3XA= FAHrV.PHlB. (jiHl£>'!>6). NSW3 

(nMolTiv-fc nui-neroLor case wnere residue hiXOj 

f^T/^S - FAUIV. Pm3 (zeni r«irr>dir«Jer r«auires 
RW = FAblVW. PHIS 



esi'du.a haV-e. hlc-e signs 
(unlfWe sians). (residue. ^Oj 

(^residue. =o) 

(like s'iQns"),(jresidue|7t|<iefl0Bij). 

( .' ).(] " 1-1 " 

iif^creaSinQ i"?,"-*) in "to, numec cast 
r^roaj'ndtr -y-> R. 



DW 



3 of 4 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



; if 1V)e oaotlent IS ncacd:tV-e-/l't is o. ^'i c smpUw^v^t ) 



COMMENTS 






(adjust QLLotient Set-up j=Wse) C'^otc 
B — > S -,«-» A 

-;^J) 

1 -y-> CS3I "if; (-»/_) 

='<' (y■^).(f"«'^ ?to) 



AXS = SKB =(FADXV.Pri>4) 

Dx/1= ( " ) 

s/cs3| =^(cs>^l/8) =(FAl>iV,PHIt),NJPfJ.fAWsJ ' 

S/CS3I =( " ) -- ( - ).RW.N!f^WH,N 



firing un-aqjuslej aucs .y-» A , 
(clear -for A+CS3I -^ S ^ 
(+ 1 Tor H S exomp^emenX) 
f\0631£ ( II ) 



^'' ("/-), (i-«m= o) 



(i'r,(~/+)c=«.se^it rem =0 ^ <^ -I is owed1olKt <^a6tierit 'This is'yaicl U w'lUlnoyi'nQ C " 



s/TloL 



s/cs3i = csxi/a rFAiW.PHit, RN.^\W^].Aoo3)^■ 
s/DR<J$ -. FAMDSF, PHI^ 
s/t-R3l/2. ^ FA"D1VW. PH|4- 
s/TIOL - FAM1>SF.PHI4- 



(+! aweJiS -t-<iLU>, tscoanst r<M»6 

(EMt>E FoLLovJs) 
Tor a,ucLie>it -p>t-4 RW » I 
(S -^ l?Wv| folloi*Js) 



PHIS' 
TlOL 



A+CS3I — > S («.c|justej Quo'ti'cnT.) 
S -^> RWvl ( " ) 

•for cc3j4- fs -y-» A ( " ) 

corTtrol \s/TesTA 



ENiiE = FAN^'&sF, PHlS" 

SXAtili = FA"bW,PHI? 

RW = FAKJJSF.PHl? 

AXS s FAJilV.PHlS" 

s/reiTA : FAMUSF, NFASHFK.PHlb. 



(L!?Sl/£ i^Jai s^ in PKI4-) 



DW 



4-of+ 



ni 1 • 


n 










/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PRE 


2., MIA ; R-i^*A (.a^'"°)-*^ A C^uwer) 


AyRR 


= FAMtJSF.PREa.t^XA 






F?RO -t^ Rl^ (store nomer, Snjn") 


s/RfO 


. RRO,RMXRRO*-PR£a,MtA,RK)XI?RO 


/l «r- FADTVH; (R/KU = CLCAR) 


PHI 

T-tRL 


A -♦ S ] 

S ■v-»' B ? nomer. 


SXA 

BXS 


. FAMV, PHI 
=■ FAI^I>SF. PH( 


1 (£.31-0)^^2 (nomer.) 




t -f* BW2. if A0131 >0 J 


e/Bwa 


= FAtI\),PH|,ftO!3ia; R/BWa.CLEflf^ 


(■for overflootcst,) 




MB-^C 




Cprep.) 








C -1^ C (doujin oS^rieA^") 




UXC/a 


= duff. (Mcr+.arvetyPHi 


(doion-oJignei ianoin,"tj 




WBO -v-> COCii. -i^MVJfl if upper y^Mtp 




\ s/^wli 


= FAMtsF, PHI, code ; R/MWIJ ^ CLEftR 


I); (sign storcJl in MWkI")) 
(D rsma-ins = o 'if DW.Ras) 




-1^ P (clear iterailions ctr) 


PX 


» FAtilV. PHI 






-^» CCa C-for OP. test") 


R/cca 


- (FftMiSF,PH(). MFAMULH 


■ 




S/IEK) (steM=t lnterru(.to.Wy\ily) 


s/l£H 


r ( H ),K1FAMUL 






s/cxS if DH (tot not in liW, RBI case) 


s/cxs 


» FAMn/H.PHI.OUS" 


(-For D-»S-7"C in PHs) 




-,<^ A (-for s'l'^r, pajjctc") 


AX,/', 


= FA.t^.iSF.PKI 




PHa. 


D — ^ S 1 'if M (tut n<d: In 


SXli 


1 FAMVH, PH2. ^ (ioior,- ^xo^it\ , siign-j^eji^j 


-TiL 


S -/-» C J 1»J.R3\ cose.) 


(CXS is 


on - set phi) 


1 c)enom._/_»C 'if DH (C j 




CASE \ "7+ ; 




S o.li-ea.iy cofto-'ins sa tit 




1 -/^ CS3I J ^ ^"'' 






d-enem. In 1)V).5?3I case.")). 




bxMc/i 


= (FaMV,PH£),N(wivOUCDRm) 






cAse s V- ■ 






(put difnarvuno-Vor 




C -/-* 1> (+ d«nom -rt b ) 


2>xc/c 


= C " > . C •• ) 


I'nto I>j csbi/asi ih 




CASE 3 "A ■■ 






paUrity ojspos'ite. 
Lb mumer • o-lso 




C -i^ i (+ <J«irTom-i>» c) 


Pxc/fe 


. C « ) . C •■ ) 




1 s Tt.CS0Q3l (sijn poJ humer!^ 


CSXI 


= FADtVH ,PH£,RNl 


pot si'gm poji. of ncp. 




CASE- 4- V- •■ 


i^D/A) 


A31X1 


» FAtW.PH'H. .M (."^WViCBRn) 
= A31)(|/|r FADIVH,PHS..MWtJ,f?lJ 


numer. in Cs) 


, M-denoin 
1 -t^ A3I J ^ 




1 S-rtCSooll (sigh pai num-rr.) 


csxi 


- FAliIVH, PHa.Rtv) 

C+ S/CS31 - J>XHC/| - peiun,') 













DH (SC) (includes I'W (sOj ^Viere R 'is oJ<:i) ^^FAI^IVH" 

I 



ota 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH£ 



(Contiirtoeid) 

•j -Y-* S'SI (miiq) 

[(si'^ri . PaJ IS \iiMid\tJ W CS (see atove)) 

P+l — /* P (prt-count "iternitcns «iM-,) 

S/PHII 



BxSua = FA1>IV. PH2L 
(ha si "term ojctivje,) 

PcTPI = (fA1>IW,PH£.) 
BRPH>I - ( ■■ ) 



(scoJe. num^i-aXor So 2 
IS ^ 04K.T \-anorn, £° -feir 
flr-it itcTiii'on' Vience-Virtt 

itsration ^idis oootietit 3*3 



PHll 



Csowie. OS FAlitVvJ except WiaL TlOl- 



IS not s^ W UITEX.) 



(aw'ide itereiion*) 



(PH12 



) (-arit-ereJ OmK/ i) overTloui d«t«ctej 



PHM C7o or -V_^0) 
ENt>E = FAMV, Pri>2L. 



(oNiert 1 



ow case oTi 



V^ 



PHI3 



(^Sorn* 0.^ FADIVvJ «.x ce^rt: "fti st .• 



inJier IS discard edy 



(r«tnaaind*r restcration ) 



PHI4- 



(sam<. Q.4 PAl>r><^^ -except I hoi S^lRSI 



/a. Joes nJt "h»i:€. >Wce) 
EtOI>e .. FAMDiF, PHIS' 



(brin« On-oJiustjeeJ auo, 
"tc A ane! euijuat CS3l) 



Phi? 
Tiou 



Cenxie") 



(store «j;ao1lien1r m R") 



I3H 



Sofa 



■32- 



SHIFT lh^STRUCTlOh4 S (nates on control s\gno.]s) 

CTPe 



■ SH PC . PAS H Fx . Pas . ?&iSf\ w 



P req. 



wm 



MCTP2 = MCTPl. P303IS 

tnoLlei \>Y H(fasHFx.. P303Iz) 



MCTPI = SFTL.NSHEX./' 



-PCTPI = SHPC.FASHFL 
-PCTPa = PCTPI.P303IW +SHPC.PASHFX.P2£- 
LpcTP3 = PCTPI . P2C,3IW 
PCTP5 = SHPC.FASHFL + SFT [_-r . FASH^'- 



SHPC contr. 



FASHFL; W\ to-j^le. ty SFTRE 



sBSWi = PH|,PS£- 



SHEx = PH=l,rJNsH£x/l 



[fASHFx; (|| set tyPHl.PSOj'Cq^W t^-SFTRS. 

(exit ffom sViiTtina f^i.-ise.) 



JSHEx/\ = M ( P253I 2 
+ Piei7W 
+ VIP2J.NA0SII2. FASHFL 



(left sW.ft cases) 

(irl^kt skift casts J floatmq polr.'t limit - \'l- V«yeS^ 
(norma-lised numUr m -flcyiLnj left s\ii{t) 
(e.xpontti't ovarUoul/unJlerflcno) 



SFTL 
SFTR 

SFTU 

SFTL4- 
SFTR£. 



= FH<1 . bJB\»ia 
= PH=!. B'WE 

lit d: SHEX tme. 
= FASHFX [SFTL,(P30+P3l") + SFTR, Pie. P3|] 

= SFTL. NsFTLl. VJsHEx/l 
= SFTR . ^JSH£x/^ 



PcTEl = SHPC.FASHFL • WcTEl = SFTL+. FASHFL 

implies FASrtFx. exclude riijiit sMt 

PAR\TY ; togojle. CCl 1=/ SFTPAR^ wKi'J, = FasHFx, SFTL'^.(flO©fll ©AaeAs) + SFTU-l. ^^SW^ . AO 
Fly£l> POIWT aUERFLOU) : sit CCS. by KASHFx , SFTL4-. K|(a0OO+Z+A0004mj) + SFTI_I ■ KlB»Jt.(Ao©Al) 

FLOATING poiUT \jcKMALl^EJ ■. SttccI L F*SHFL. SHS'X. NAo"?M-a + FASHFL. PHI'S, KlBwa. RTi 

•I " ExPoWEKiT os/t^FLow/uNbei^FLoi*/ ■, ai}" cc£ ky FASHFL. PHii, Eo. HRT& 



P REq-lsTER CoKlTRoL 

ony osej -In cou^l; aooo J""" "U lUl 



McTpS' 



r ^ 




\Z 18 


P17I8 
I > 



q-ND 



li 



m^« r 



m so £i £e 



^ PA 

( PA22. + par . p^ 



PCTPI- 






S3 43 

,7^ 



=.llv kL 



V'% 



CouSfcPlS-26 if PAS£ 

pis-aa. if PASS. 



NicTPa 



rV-JZI-l flli 



p 28 • pel 



PSS.fl ' 



33,43 



N(FASHFX-NP30-NP31) 



IIZl! 



V 



T pa« 

C PA3-3, + P3a.P53 




Jly U 



forBuLlly \ou5 



PCTPe/i = PCTPI ■ P3e>.P31.(PA33 + P32..P33) 



■33- 



FASHF?<. 



(pR££,>JIa) HrRv 1 -,-»A 



PHI 



1 


h-^S -t^ 


IS 


■,f 


lon« 


o-*s -,-» 


B 


if 


enort 


R!?-/^ A 









PH=i 



SHIFT 



VOSHEx 



SHEX 



PHI4- B-*s-/^RW,i\ 



PHIS A--^S^-*RW 



Eihoru ■ 



cyclic 
ou'rtti. 



J. i 



— doobit (long) 

t coont (+ 4. left) -- no, 6? b'ts 



* S'S' 


R 


1 1^ 


1 



indexable 



inairect a:^i.res5aJble 



Fixei> PoiHT - LE^T 



1 S 



00 010 



P2b = BiA)2- --•■ Q (+) 



r r 

£i 2t eS 30, Si 



E (t.nnrv PocTti'ors) 



FASH ,PH=| C-fueJ^ 



(0-3 cUAs) 



Jouin-coont P3o3lj sUt AB le^ ly ^*s^ "^033^^ ^'^1 it AO^ Sfi CCa'if CAOSAi) 



0000 00 00 ABCO X.x.)<,x 00 



P303l£ , PHtE=l a- (O-lS'cloJcs) 

^JouJh-couh"t P26a«1^ s'MTb AB left ty •^s^+p^jle ccl 'if (ao®P|Q)A£.® A'i), set CCa.'i? N (ftOOOt-a + AOQ04w) 
jOOOO 0000 ftBCO 0000 00 P3031Z,Pai.s>l?^ dock) 

I SHEX (rai'sci ty PHiSlz) 



FIxeD PoiMl - pl^riT P£b-=BWE = | (-) 

IHPC ( P30 -/^ sHPc Jlur.n^ PHI ^ refresenls a' ) 

(l-3a c.'ioAs) 



Is 






le 










=b 




a: 




21 


ll< 


/3031 
















00 




AB C 


1 




% X 


X 


X 


Y 




Y 


Z 































P1SI7\W 



fUj^le SHPC --- SHPC up-counis P£(iE'=l carry "from PeC ctou^ti- counils P \5\b] 

^ sKiit AB rigUt i>y £'s (b30-v+Bc3\ "Vo -wtcnj S in case of over-sW.ft (i.e.P3| = l)) 



1111 0000 ABd 00000 Ys 



Plbl7W 



[ SHEX (raiseJ ty Pl?i7w) sVftt AB left I 'if Pie. P3| 



(1 Clock) 



-3+- 





n 






'"""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


(Pha. 


ieprecedLin-^ PRE2..Wlft) : sARSl/a 


(pREi . WI^ + PRE3. ia) . ©-ua , 01.i 


far RRvl jorm^ PRES.MlA 


PRE 

RL 


S.MIA : RRv) ->^ A 


AXRR = FAMDSF.PREa.tJTA 




PHI 


A — > S y* B if \ona — > S -^ B f sViort 


SXA • FASHFx.CE3.PHl ^ BXS = FAMDSF. PHI 




T4- 


RR-,«*-A 

RRO-^ RN (s&e sign) (msig ) 


AxRR = RNXRRO/2.PHI 

S/rN = RRO.RMXRROjWViere PNxRRO includes RW> 


1 RNXRRo/a ineiuJes 






(r/rk = clear) 






Pas' -^ BWi (^re <iirec'L'on) 


s/Bvil-£ = FASH.PHI. p£S"j R/BWZ: = oUEAR 


SHtx =^ QBi -i^ FSS" 




r/cc| (-for parity c.W<ik \n PH'^') 
njccs. (-For ovarflouj chet-k 'lO PHl") 


k/£.c\ i Fash. PHI. 

R/cc£ = FAMiSF, WFAMULH, PHI 


co-n 1>«. s=t only in 
left sViiit case. 




s/I£M (render mstroction intcrrv[=^V^c") 


S/I£N = FAMDSF.MFaMUL.PHI 


wil! W reset ty SHE^^ 




-/♦ Plb-sa. (-for rijlvt s\iiTt cast") 


Px/e. =: FASH,Prt\ 






■ P3o-,^*SHPC ( " ) 


S/SHPC = FASH FX. PHI. P30 






S/PH=1 


BRPH-I -FASHFX.PHI 




PHI 


SH1FTIn1(t phase , (HetaiiU are. listeA. on 


it^a-reke. sWetSj- only gen<ara.l tofitrol is. hneiTtic 


nad- Viere) 


TiL 










'^P2S- ^ sWft left by l5 ar,i 'cy 4 5 u. t^W S.HEX (=PS£3|2:) c^u^es ft^"t 


(1 -n Jocks) 




pas =#> sWtft n^Vit by£'s(a.hJ left b^ 


1 i^aii) until sHEx (= PlblTw") Cau.i&£ exit 


(2 - 33 Jocks) 




A— >S 


SXA = FASH .PH"^ 


■Par A^CSL-*-^ AXSLI 




A— >PR 


(Panics cu-e. clecurtd^nencfi PR. = A ; 


for AKPRR2. 




(colr^Llnl»e•a ) 







S (aO 



FASHFX 



=fH 



PHA 


T7 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHi 


(Cont^i) 




(sViittina in proeesi) 


T6.L 


Sostojn PH=^ 


BRPHT =. FASH.PH'=|, NSHEX/I J vjWc.^ 






MSHEy/l = SI (NPa?. Pe4.2<^4.NP30. WP31 


t P15.Plt.Pi7) 




FuhtTion? to«nisrmeJ on loiL clock (i'*. 


SHEX J "Aihicii = FASH, PHI. lOfJSHex/l) 


(" sViirb Cult') 




R/XEI^ ("termmoit. ifterrupfciVniiLy ") 


R/I£nI = SHEX 






MRq/1 ( Q -/> P, etc) 


MRgj/I = SHeX.M(FASHF\_,CE3) 


( P o-h J C are. Tree) 




S/TIOL (sfere. m hextpKa.sc.) 


S/TIOL = SHEK.FASHFx 






sUrt only /syPHib 


BRPHlS" » SHE-X. FASHFX.MC£3 


skcrt ; 




s/DRCi = SHEx.FASHFX. NC23 


(a->S-/*KvJ fitxt fViase) 




laha on)y Is/PHI4- 

[s/LRBl/s. 


BRPH 14- = SHEx .FASHFx . C£3 
S/LR3iy£ =SH EX . FASH FX . ca^i 


lonfl : 
(B— ♦St^RWvl nc)c"t pkase.) 


PHI+ 


(eritereJ if lonq only) 






TliL 


B-+S -/-♦RWvl 


SxB = FASHFX.PH14- ■ KW = FASHFX . PH|4- 






s/TioL 


S/TIOL = FANitisF, pri l^ 






S/DRQ 


S/VKq = FAM6SF.PHI4- 




PHI^ 


A-»S-y+R'jJ 


JSXADD = FASH, PHIS". NRTZ: (n<ste.;AT)D ftJoces 


ti A ■ WRTi 'li hi'gli) 


TlOL 




[rW = FAMI>SF. PHiS 






ENDS 


EKt>E =■ FAMDSF. PHi5" 





Sofa 



-35- 



FASHFU ■• SF 
(PRES.tJiA) I Stare, si^jn of R 
PHI 



SVioft =» RR 



Lo 



r>3 



RF?vl -»A 



A > S -,^ B \? R -f- 

NA+I --» S -r^B 'if R- 
RF? -,^ A 



PH3 



NlA + Co-rry-^ s "if (R-), long 
^J A 4- 1 J- S 1^ (F? -) , s^ioft 



Sooo7-74t=, S08 31 -v+A 



PH'=! 



PHio 



A— ♦S-j^C 



R/RTfe 'if m.^,vi.?fco 



PHI I B— )>S-7^A 



PHI2- 



)one 



SHIFT 


HsrtEx=5' sK,-rtABjE±i-iE 


-J 


SHEX^i s/rtzl 







->S-M- RV>Jv\ 'if R + 



hJA + l — 5-,^RWv\ 'i? R- 
E0l07^^/=lJ C-^D^ l?/ffnE 'if I.S.W^O 



sliort- 



^ 



PHIS 



(AvD) 



I 



-> S 'if (R+). Un^ 



/^ J. S 'if (R+) . sKert 

M A + 1 > S if (t?-) ■ sUrt 




ob^eOong)— I ^ count (^+ =^ left) --no, oT hoies 



indirect addressabu 



FASn.PH'^ (floii'^.^" 



FLOATlt^J^ Po\MT-LEFT PSb = bvJz. = o C+") 

a (iir-TY pcsT'or s I.e. E° V.exes ; 



2^ 30,31 



00 ftBc b| 



xk X 


X 



SHEX 



(o-|4 cloc'cs) 



eJiousn-coonl F2&31 up- Count PI5I8 clo..>n-ccur^ F.0007 



^< 



SHEX car 'be r.->'ictJ l>y : (l do^W") 

\) P£531£ J I.e. sh'.'^t-. c,-,ur'; K=>.5 ^cen ce,r.p- c^ u-,% ^ cr 
Ej Pltl7Vv J 'i.e. i4 Viexes o^ sV-ift 'naMc. "Vake.-n pWcc O'er.". rcsu\t must =o) or 



3~) ACfillZ ^ I.e.. -ff.o r;rrtc 



?ff-..i, ^ or 



A) eo ^ 



1t,e. 



i-i ,-i-l, Ka.5 ur<^eriUi.)K.;.L , (t w'. 



I 1 I \ 1 1 I ( 



FLOAiIkJc^ Pcit^T - PKtHT 



,Pag=i BWz. = 1 CO 



HS 



Eb 24 S?l 30j3\ 



X X 



SHPC (rtprssents £ binary poSiTions |,c, s" heyfsj 

(0-28 Jocts) 



SHEx 



"fcogcile SHPc --- SHFC up-counts PlS3| ^ ?\S\Z ^ o-ni. E0007 
AB sKiXts ricjnt by 2 s (i.e. cue. Viex tor €a.ch cycit of 3HPC.J 



SHEX Ca.n he. raised by ^ (i cIock) 

l) P2i31Z_j I.e. slift ^ouSt Viixs L«n corr,|.l.eJ u^ft^ ^ or 

a^Pli \7s i.e 14- Vieyes ir sVi'ift liavl£."tAen place CVicnte. result most ;= oN or 

3')EOj i,e, "TVie eyj=onei;t \>a.s oyar'^WuJci, (jcl tiW] =10 00 00 OOj 



PHASE 



t 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PRE 
T4 



PHI 

T4- 



a. NIA: RRO-^Rl^ (^re sign) 
s/l.(?3l/£ 'if lon^ 



S/rN =■ RRO'RMxRROj «jt-,ere RHXRRO =• RkIx.!?Ro/ I. PRea.NlAj and wKere 



(It/Rhl = CLEAR) 

A,^RR - FAMTiSF.PREH.. NIA 
s/lRSI/S. = FASHFL,PF?eH. MIft .C23 
15>t/t = PREa.lJlA 



RMXRRo/l = FASHFL 

(for RRv 1 -7^ A in PHI "if lon^^ 
(for-A-»s) 



iT 1 o n o 



RRv I -r^ A 11 lona 

RR ^A \^ sV->rt 

Pas' -.^ BW2 (store dire<iton^ 

R/cci (for normJike. cWck in PH=| =nJ,PHlS) 

R/CCE (-For fiKPonent overflcvj / updertlouj 

test m PHlS) 
^leN (renJer instVv£tion n^rru|Jt>ijle') 
0-/^ Pl^-££. (clear ''limit cooiitej-"} 

s/Mc^x. iT ln-£<?atiMe oporojicL 

R/KOOH (to cau.se. A+j_->S ne;tt pWs£ 



A)tRR = FASHFL. phi 

s/BWa = FASH, PHI. PhS"^ !^/BWar = CLERR 

r^cl = FASH, PHI 

R/cc£= FAMQSF, (JFAMULH, PHI 

s/l£N) =FAMT5SF,K)FAMUL.PHI 
Px/a. = FA Sri, PHI 
S/K)(^X = FASHFL. PHI. Rn! 
1 ncQcttvc- oP«"o.Tiol c.caia'[K31 (on 1fie a.daer) = 

i A 



(LR31/2. IS on) 

( .. .. oin 



S/PhB if sViort 
enoLle T(J>RL if I 003 



n FASHFL wkc» ne-^ZJL'^n J:^ ices fUcc (Mq-x), A— »S "if KOOH \s oO; <a-n 



S/kooH = SOO = NIKOO.H (FASHFL. phi) ; (i^/KoOH 



Wi^X.iJCkooH.FASHFL), ^?cnce. 
+ S — > s"^ KooH 'is off,] 



BRPH3 ^ FftsHFL.PHl. tOCEBj T6.RL = FASHFL 



PH\.C£3 



PHS 


RRt^A 


RL 


S-^3 

1 




+ operanei. 




— optrantl 



(cnte-i-cJi if lonj only) 



AkRR = FASHFL. PHE 
BXS = FASHFL. PHS 
SXADD = FASHFL, PHE ; ft^D = A smc£. lOq-Xis 



A + l -7^5 



n 



ftDD = A + l si"ct M(tX 



ind ViKOOH are. on . 



N KOO -^ KooH (start invert-i 



S/KOOH = SOO = NKOO 



enoi-to-t-v-v for douUc prccisiori tie. jcitlon ) 



s/^i(S[-X (ta col^tlrlu.c. rsMaTion ) 



S/^S<^X = FASHFL.PH2.RW 



SF(£^) "FASHFL" 



of4- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH3 
TiL 



PH=i 
T4L 



S083I -i"-* A0S3I (o-/^ Aooon)jV»"an"Ussa) 
SOOO7 -T^ E" (exporent) 

+ operand ; A — » S 

- opercsjid ; A — >S T \npiJL co-rry = 



A + 1 -=» S if 1 npyt carry i. 1 



S PH'] 



A><S/3 :r FASriFL.PH3 

E'XS = FASHFL, PH3 

SXADD - PASHFL,PH3; A1»1> = A smcc M<^X. is of^ 
„ - '■ i ABD^i A " " 'S an 
n : "1 At)t>= A+l ' ^ 

BRPH=! = FASHFL, PH3 



(-1 15 ccnverte.* to aero) 
(so ii'\\\ =0 except m oiovc) 

Q-nd KooH IS on 

off-( 

(KOO in PH£) 



SHIFTIt^q- PHASE (3>eto:>ls cwc I I'stei. 
NOTE; I he. numttr 

NPSff=i. sk'ifhleft hy 4's u;±,'! SHEX ( 
PBS =» ■ " >'i3^'t " £'s 1. " ( 

s/.i^T^ (set up ''RESULT ZERd" "test) 
A-*S 
A->PR 
Sustsun PH<^ 

Functions Pcrl&rm-eJ on ^asC cJock (i.e. 

R/XEM ("tenvi m cie. interrupto.kility) 
sWU only : MR<^/| (^t** P, e}"e.) 

s/PHI4- 
long only ; S^CXS 



separoic sViCe^S ; '='"^)' 3=r.erol control I's miSntioned Vicrc) 
i'n AB IS "ITi-e, ai>Soljte: voiue of 1Vi«. of tSia mojn'tissa, 

= Pe5"3li -»- PIS17W + Eo + NAoailt) cou-set eyit (l - 'S clocks) 
PSSaiZ- + P1S17W+ Eo) caitsei exit ] (l-H'^ clocks) 

S/RTS = (s/PTa/3) = FASH FL,FH=|, Mas. 
SXA = FASH,PH'=} (mecli. conV.) 

(33 ojii CS °^e cWQ.red ^ence PR = a) 
BRPH1 = FASH. PH«f, bisHEx/l , wlicre -5 

WSHEv:/! = N(MP25.P2t2l2,,NP30,NP3l + PiS.PU 

ShEXj vglrit'cii = FASH,PH=I, MNSHSx/l) 

R/IHH = sHEx 

MRq/i = SHSX, M(fA5HFL,CS3) 
BRPHl+= SHEx, FASHFL, Ncaa 
S/CX,S = SHEX.FASHFL. C£3 



fe>r A)(SL4- 
for AXPRR£ 
(shTCiOQ in process) 
P17+ EO + t^A48\l^,FASHFl..N?fes) 

('* sVilft exit) 



SF 



(P txni C are "free) 
(forA— »S.,^C inPHlo) 



-37- 



PHA 


Tl 






^^ 1 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHIO 


( eritered n \ onc^ on 1 y ) 






TCL 


A-^ S-^ C 


SXft.- FAVIDSF, PrtIO ■ (c/.S was set m PH=|) 


(save m.s.w,) 




R/RT2: f NAOOala (zero test m.s.W.) 


fs/RTe = (s/RTi/3)- FASHFU,A003l*,PTi.N0t 


(RTit was sd: m PH^^ • 






iR/RTe. (.Wys'^..) (n,«ci,LnV,) 


okrop iT A jt o ) 


PH\I 


(enXere,*- f long orily") 






T&L 


B — » S -y-*A 


SXB : FASHFL.FHII AXS = F/>vSHFL. PHI 1 


(ls,W. -y-» a) 




(r/rt2 ■;? r4Aoo3is - rcJiun<^a.rb') 


ho) A RTZ. 'if ft003\-Z: -(see PHio) 


(conVenVs <i-f A Same o!, PH \a) 




S/N(=-K iT ori^inAJ o|»eran] ntjnJJVE. 


S/Hq-x. = FASHFL.rHH.RN 


\ S&C U{= -for A+i — ♦S-ii.FlWvl 




R/KooH 


S/kooH is mWiVitcXt/ (PASViFL.PHiO (sec phi) 


j in PHI2. 




S/LR31/2 


S/LR3I/2 i FASHFL.PHII 


C-f^r RWvl) 




S/TlOU 


S/tioU = FASH.PHM 




PHia. 


+ operand : A — » S (entered if iotvj only) 


SXADD - FASHFL.PH12. 




TIQL 


— operojnJ : A + 1 — » S 


= „ 


loaie, so-mc as PH2. 




NKoo -*^ KooH 


S/kooH - Soo = NKOO 






s/Nq-x 

S -^ RV) V 1 


s/Hq-x = FASHFL,PHl£.,Rhl 
RW = FASHFL, PHI2. 


store shntei l.s.w. 




R/RTa 'if Vlf,6C>3li (aero test i.S.w.) 


MA RTZ 'if A0031S -(see PHIo) 






EW07 -y->- ^0107 (o -^ ftst o^ a) 


AXE = FASHFL, PHIE (AxE" raises AK) 


(Eo-^AO UocWi^ ty famijsf) 




C ->^ D (Cooo7 vj'iH <u»i"ajn "Eeroi) 


DXC/<;, = FASHFL, PHIE 


(m.S.vn, .^I>08 3|) 




MRQ/l (c)-»^P)ttc) 


wrq/i = Fash FL. PHIS. 






s/3?Rq 


s/bRG} = FASH , PHIS. 






s/pHia 


BPHls = FASHFL, PH12- 






S/TlOL. 


S/riOu - FASH, PM1£. 





3of^ 



PHA 


77 








^^ 1 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHI4 


(■cntercJ ■■f sViort exi^) 






rc,L 


AvEOlO? ->-^^ (merge) 


Axe/; = FASHFL, PH 14- C'^"'* njt raise flx) 


(fl000 7 cortA',r,s £tros) 




R/RTi if NA003|« 


hoU RT* if A003IS - (see PHlo) 






S/Mq-X it onq'mcJ o^vanX ne<|riwe 


s/Hig-K ^ p^sHFl.PHK, Ri^ 


1 -for A + I-^S-^^ RW mPHlS 




R/KooH 


s/kooh is inkikitti b^ (fashFL,PHI4-) (see PH\) 


1 j 




s/drc}^ 


s/DRq - FAMDSF, PHI4- 






S/TlOL. 


s/TloU - FAfADSF. PH)+- 




PHIS' 


(■Fina.1 plicx^e ot ^<^ short. anA, lon^) 






TlOL 


+ operami (non-iero resu't); 
sViort ; A — > S 








iong : A vD — >■ S 




. \ J-' 










— opera n J (han-iero result) 


> SxADt) = FASH , PHI i'.I^RTs 




(oTTitr IjIts X o') 




sliort, ; A + 1 — * S 


1 








long ; (A7i)) + I-»S ifenJoarry inPHlS = 1 


I" dintrallerf by N<^X ani KOOH < 








: (AvD) JS ■■ =o 


JJ -^ 








(o — > S it Eero resu\t 'm nncinTi'sia.) 




(exponent ma.de = o) 




S-**RW 


RW= FAMilisF PHir 


■ 




^ -^ ^ ] for 


AXS = FASHFL, FHIs 






1 T^A^; f result r)«t aero (mtr^t) ? Cc3, Cc4- 


A3UI = FASHFL, PHlff.MRTS (for Ung c.a.£.e wtiere. 


ex.p =0^ hn.S.W.O l.S,W^o) 




S/TESTA J "•^'tf. 


S/TEsTA = PAMtSF.Vi fash FX, PHI'S" 






syccl if result I 1') l«'it sViilt case. 


S/cci s FASHFL, PHIS', »JBW-£.RT4 


(see o-^Sa PH*^) 




s/cce. if result ji ami ejtf. OMet/undsrf lo»J 


s/cca- FASHFL, PHIb. EO.MI^Te 





SF 



4of+ 



FLO AT I Nq- POINT COKlTRoL FLACKS CFg|FK, Fs) ; 



FZ 



F2:-- 



= : Umd-ertlouJ ecivuscs resulttt ke seC ^OujJ "ra'tfue. ^era Unc 
UCC si-Va II 0J^4"tie- L-CC Set "to 00 . 

(SyteoDion ; iT o-Xm-ts results irom siqfiiUcance- eJxaaim^ "%c. 
t-e£,Uiu 6\ a.n euiamoio ar SubUra-cljoh an yti^^e-rloLO g.eirei-nTV'rf (n 
Tr« Procec? oT pStnormn.Siatu'^ is lamorci ujVjtti FS-o") 

Uh<a-erTUw causes aTroLp "To 48 . Kiisute stcnxat dots Mat 
occur Uc-C is «tt "to n artdi "t^a Lcc oii\l \)e. set is 
reTl t£t, "'Kei. coWXy oT "t?\e. resuiH ^oi \cr ^o 10 far >o) 



-For oflil and 
SuktracL only 



C.C. SUMNJARy.' 



FVJ = 0'. KesuVts oT aidtonS er SuV'traiTionS care c.Qstr,orTT>a](tti^. 
CC2. IS seC rt" rnore. "Tv^ "tuio poSUior»r,a,Win<3 EbTCs a|-£, 
r«4uired or if ^e. result k aero 

FM =■ I : XnViiDit Poit>icsriri<xli£aJaon aT resOO oT ajjAJonS or suVLrn-'cLorS 
UCC lu'iU inevTtaJi'y r«jma.i'i^ = QQ 

FS= 1 wTVB Fbi= w^^^ <^<^5e. o^-tr-xj^-t 48 if more %=ui "tu^a 

PosUonnflJi-ain^ S-Vilfe cMre. r«cu.>nJ or if "fre. result i« ^ero. 
Rssolt sGroj^e. d-oes mot oeccr^ bjt L-CC w'kW \>e. set"tl 
mdlciic "fee. ritsult (OQ fer tens , o\ ^or CO ^ 10 "Tor ^0 ), 
CCl is sit J an^ CCB. ^\\\ W Sit 'if oj, unitr^ot^ rtsuttci 
^rcitf\ ^ostflormoliaJTia cinci P2 = I , 



UCC LCC 



Mo TRAP 



TRAP "te 68 



00 00 

01 

II 



01 



t<^ 



00 
0\ 

II 



00 
01 
10 

II 



11 00 



*■ NxOj o/Nj or[ft-Aor A + (-a) uifti FK = I ] 
N>0 



•^^O 1 > £ postnormollair 
N>0 



s\;fts 



FS = O ani 

FN = O anJ 
no underMow 



* UnderfloLO "w'rtTi F2. - O on^ ns ■fcrtLj' by FS 



overflow J n < f o-\wa.ys tra-PpedL 

overt low , fi > o J 



A- A or A + C-A') 
M>0 



,tnorma\i%!na sliilts > FS = 1 cwd. 
fH = and 

not (underxloio 
Willi Fa ^ l) 



under, lou5 ^ H <0 j F^S = I 



* resBit s^1i true zero 

t aJpplltS "t« add and SuttracL only ujViorc FlJ = O 
indicatas • ImjaoSiiVlc cohTi'^orAir.viS 



-3^- 



PHI j RFf^->A, MB-,^c, (stare, signs) 



PH3 



PH4- 



PH4 



PH8 



1 


C ^c'> -CtCe') -^BjCS? 









A = A0031 

fl' = PM7\ 
A%A+731 

(TAe) = 
un'invet-tcA 
blase o- 



OAt)< (tcO-^ 0-*»l)"j 

s/FPR if A i^ ne^.^ 

CtAe) > (Tce) z^ c'-^D" 



s/FPR 'if A k ne3,j E+1 -« E 



-E<o 

— E>0 



r 



'HS" ft"— »S"v^c" O^^A" I 

s/FpR 'if D I's ncg .^ £-!■,«& 



1 



cVli" 'iF hJFPR J - cVii',CS3i ;f FPR 



L 



PH7 lA"l-*s"xVii.r«A" E+t^E 

c"-,>-»I>""irtAFPR, -c'U^d' CS31 ifFPR 



> - -.> £ 



T 



:0^ 



r 






_^ 



/s"-»s>iyii— >A'j 



ho\Ji 



CS3\ 



e+l +*E 'if E<0, E-lr»£'TFE>o 



-v^j — >-N(E=o or A=o) - 
*- > (e-q or A"--ey 



Prt<l 



PHia 



s/FMOF if^ oserfloO 



FMdF4> lA"l -*S"x'/n.T^A, E+l-rtG 



KFMoF. (asm -t-FHF)=^ 



NFMOF, N (.ASM + FN F) =^ 



a.\\ Cases; reverse. FPR'if som ^^-^ 
s/FfTs '^ (a"-o).nfmof 



PH13 



(a"=i) =^ A"-»5"x/i4y*A"-, E-i-\-H£ 



(o<A''<yic),NFMF = 



►A, E-l-)+£ 



[C/lfc £:A"<l)or RTZ or(fl"^i).FMF]i:^ 

a" -^ s if MFPR, M (RT2. + FEUF. ^JF^) 

-A"-»s"'f FPH.M C . ) 

I's -/^ CSOQ07 if FPRj S vtffVJvl ',f KJFTKftP 



£ 



PHI? 



fl © CS -* S f tg CRTt+ FEUF,fvJF£) 
S -r* R>Ai if WTRAP 



FL0AT1In1<^ AD15 LO|J(^ 



CFAU) 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



T4RL 
PFfE 



■MIA ; RR 



(msi"^.) 



Aj^RR := FAMtiSF.PREaNIA 



(re[»cal<(i SlohiticariW htxtpV*M. 



PH\ 
T+RL 



A — » S -^ B (I'lSi'j') 

RR-A^ A (m.s.W. <^ cuxqeJ^dl) 

auge 



RRO -/>RtJ 



( store sign oT i 



.=i3 



MB -y^ C (m.s.w oT oJldeni.) 

MBO ^T^ CQCIi -^»* Wwi4 (stent ctsicJeniJsiqn) 

S/cxCL3S (-forCO-«C47,COe3|-f»C«7l ir, PHs) 

R/CCI (-far^jcf.. iJnierfUi*l"Uit I'n PHi^) 

R/ccs. (^ .. ., ond<r/oMerTlouJ ") 

I's -t-f CSOOO7 C"^ mVcrt A0007 if ft ii nc^,) 
S/IEN (start iriWraptvWiVity) 



BxS . FAMtJSF.PHlj SXAs FAFL.PH\ 
AX.RR -RfJyRRo/a.PHl 

S/R(4 = RRQ,RMyRRO;RtOxRRO»RMKRRo/2,PHI 
(K/rM - clear) 

S/MW(4 = FAMSSF, PHi.COCIii. (K/MvJtJ ; clear) 
S/CXCL32. ' FAFL-.PHI 

R/CJII < FAFL.PHI 

R/cc£ j FAMBSF,^SFAMOLH,PH\ 

CSxl/s - FAFL.PHI 

s/ietJ = FAMtSF, NFArAUL.PHl 



(for lon^ F^FLrt) 
B»4XRRo/a = PAFL 



n PHIS') 



exp.Blts are tnvertJEi} »l\iefi ne«,n< 



PH2 

rrtu 



A461I (una-ritiMo.) 

C4fiTl ( " ) 

Exponerit. tAiTTcreDcing ScL-op '■ C^t~ ^\) 
4 : A©csooo7-*S 

; A » S 

St^ A0007 



AO-,-,/^+7, Aoe^l 
C0-*^C47, C063I 



ou^e 



— o.dol'&na 



c:s7 (for e's <;o^ 



:nt) 



•S (sclVc unmveruJ cucatniL exp,) 



AkAL3£ - PAFL.PHa 
OICL32. (F,F, s^;n PH\) 

SXPR =-FAFU,F*H2. R^J 

SxA = FAFL, PHS., MPM 

A)<s/l = F/^FL,PH2 

tiXc/t=FAFL.PHE, (>/\WKle FftFLM) ♦-WW(J 

I>XNC i^FAFL.PHE. KI(mW>1©faFLM"^ *- UMw/>J 

CS7X| - FAFL. RH2, fJPAFLM 

Bxs = FAFu,PH£.,^^(FAFt^^,^^lS■^) 



iTi.s,»C oT aaaend. -/-» A exXension 
i. cuidend -/-» C •• 

[ uninver'teA ou^aenol 
I ejcp -^-> A0I07 

I (0-^ AO, A093|) 

\nvertc.J ajdend 

**f -rtC (only I>00a7 are signii,) 

"+1 " -^» CS0007 

(on\v BOOO7 art (HaniT.) 



FAL. (li))^ F^S (3]))^ FSU(lc)^ Fs& (S.C> ^^FAFLAs" 
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lof^ 



PHA 


rn 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH2 


^ContmueeL) 






T6L 


Acces* of l.s.W, of opercLnis : (b'its 0031") 








S/LB3I/I 




S/LBSl/U (FAFL.PHE) 






!■ rf lon« 
s/ORC( J ■* 


. (oiAenl) 




. co«««s MB'I -i«*C in PH3 




s/cx/l if skort . 




s/cx/l = ( " ) ,»■£ 


— *-*C » =• 




s/lB3|/s. (oit^enA) 


./lR3|/2< .. ) 


(for RRv 1 -»♦ A in PH3 '.f lonij) 
(0 -i^A. «Urt) 




ehoi.U TCRL 'if Un^ 


TtRL = ( " ).KJO£ 




PH3 


A4-77I -» S+77i -iM. 84771 (insig ) 


SXa/3 = Sxs/I = FAFL.PH3 


(for lo^^ FAFLM) 


TCL 


ft + El + CS7 — ► S0OO7 -^ E0067 


SXK/l = SXPR/i = £XS = FAFL,PH3 


unl>)<rsed exf=onent diffeinence 


if 


Rf?£ -MBg^ 






short 


-^ P (insl^) 


PX =(FAFl.PH3) 


(for FaFLMB) 


TCRL 


rO-^A4731 


Ax/l-( " ) 




;f 


• J S4-77I -T^A4-77I (rojehcriitfi. /I4-770 


AXS/4- = (FAFL.PHS.NCFAFLM.ASlOy) 


54771= A+77/; S6e...SxA/3<il)0V« 


lent) 


• [rRvI^ A0Q3I ',f Lng (zeros "if skort) 


AXRR - ( .. ).l40ra 


(.••W. oT aag«n«L 




1-^Nq-x if Rf>J (msi<3) 


yH<T^ = ( " ),RN/ 


(for FAFLhAD) 




-/-i- C003I 'f skort 
MB^'l -1^ COO'S 1 if loh^ 


See PH2. 


■ l.s.W. oT aeldeni 


PH4- 


Note : B0107 bolis Tkc ajn^en<] cxp.; Col 


0? holds Itie inverted euidenA -txponent. 




TiL 










CASE I : £=0 (exponeiUi CiWua.) - set 


up Tor ad<i /sobtratt ^ 






C-^D'if oil 


DXC/C = (FAFUS,PH4-.CS). 07 






? rf SuktrcLtt 
1 -^ CS3I J 


t))^»4c/i = ( ■• ).i4cr7 






s/PHT^ S/T8L 


BRPH'i.s/TSL - C " ) 





FAL, etc. 



Sof'^ 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH+ 

T4L 



(carit)'nu.eJL) 

CASE £ ; E>0 ( augenoL (a) > ctddeni 

C -.^ D (ajdend) 

s/cxs 

(ajv/antaili) PHS") 
CASE 3 : E <0 ( aiJcnJ (c) > au-gend (a) 



> i| A repojivc 



FPR 



•5° 



I3 0lo7 -j^V' B0107 ( larger exp. -y^B) 
E-t-l T^E (precount E "toWar.^ ftera) 
S/PH7 
S/T8L 



(c)- n^Vt sWift |cl) 
DXC/6 = FAFLAS.PH4,NEo.Nea 
s/cxs = " 



• rigint sh'ift 1A|) 

DX/l = (FAFLAS, PH1-) 

s/sitrX = (FAFLAS. PH-V. Eo), RM 

S/FPR = ( " ).Rf^ 

BXNt>- ( " ) 

Pcre-i-- ( .' ) 

BRPH7 = ( " ) 

S/TBL= ( " ) 



(-ForA-»S^C m PHS-) 



set op for JA^ — * S in PH? 

remetnfiBaf* pola-rity rsttrsai 
IOI07 contams inverted exp. 



(entered -froiTj Ph4 "if t > o) 



PH5 
T4L 



A— *S-,^ C 

0-r^ A 

I -^ N<tX if oudelencl. (d) is n.e^ativc 

E- I -^ e (pre-tount £ "fewani. eero) 

I -.^FPR iflKe. ^aJdenJll is opposite 

S/T8L 
(cLol Vance "ti PHS.) 



SXA = (FAFLAS.PHS)- CXS wen set In PH + . 

AX/I . ( .. ) 

s/k1«tx= ( " ),MW^J 

KICTEI = ( " ) 

fo TTioX clessreii forlT^e aJi or sultra-ct (i.e. 

1 S/FPR* (FAFi-AS.PH5')Cff7.MWi>l +lOff7.WMvONl) |or 

sASL = C " ) 



ana«.r no -/-» C 

I setup for |d|-+S "m PH4i 

Act wift ME^ cJola*i<i 
SUB " PQS, H ) 



FAL, et(^. 



3of=] 
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-. 








rHAbc 1- 


FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH4 


(eritertdL only "frotri PHb (E is hoW ^o) 


- C eVift |ori<ji'na.l (xtJdenA,!) 




T8L 


|D| fSKyic-T^A 


SX.ADD= A>^SR4-a FAFLAS.PHd, 


(tO^)t v^as s«?tmPH?'if MWt^) 




JC -^ D. if FPR 


DXC/4 = (.FAFLAS,PHi:.'),NFpa 


J^ oi-icjinai aag tn A T"-* I>_j 




[c-Vn»D, l-^CS3l "if FPR 


I)y.^Sc/l= C " "). FPR 


J f'olanty as [»cr FPR (set PhS) 




\ E-\ -f-9 E (courit "towcu-el Zero") 


fAcTEl = C " ) 






J If E 7^ O : sjPHS 


BRPHB= ( ).ue:^ 


(-30 -^-tt^'kccp sViiltina 'yViase) 




[if E = : s/PHT J sT8L 


SRPH<1 = s/rsL -- (" ), E-i. 


C^otS. Act) y>ilase.)^(Ecountst6-|' 


PH7 


(entire A on Iv -from PH4- 'if E ^f'=>.S < (E 


noui is 4o)) - C-sK'ift \originaJ out^cnoli) 




TSL 


1 A 1 * S ;^ '/,i -yu. A 


SXADU - AX.SR4- -- FAFLAS,PH7 


(^l^t%>c ua.4 set I'p Pm-'if RtJ") 




jc-T^D "if (add.fFr + sub.fpr] 


Unc/d. r (.FAFLAS.PH7y(ei7©FPR) 


1 original.! cdiend 1^ D olS ptr 




{_C-y^D, l-,>»CS3| if ( „ ) 


t>;<Mc/( = ( >• ).M( " ) 


JADti/sUB butrMerscd if FPR 




rE+\-T<-»E ( count tsvJorl zei-o") 


PcTEl = ( " ) 


j wJa.s set in pH^ 




J "if t ji ; (cJvsj-,c£ ti PHe) 




(^oTb 'ketp ShiTtina toVio-Se} 




[">? E = ; s/PHT J s/^SL 


BRPH^=S/TSL= ( " ).E« 


(qo to A^D pViase,)^ (t cou nts tb + 1 J 


PH8 


Cente.re<L eiUer -From PH4 or PI47 , but o 


nW n TfTc ongmal cxPonerTt diTTeremce wo.^ > l) 
SXA/3 = (FAFUAS,FHa).0-a. 


(0-8 Jocks tsWt); 0- IS Hong")) 


Tdu 


< 


'A4771->5.77ll-^^^^^^ 
Os --► S003I J 


in effect in sVioft 
oj=*raXicins siqniTlca.n':^ 




A4-731 »S4-73| "if Ung 


Sy.A - C " ).fJO£ 


is lost be.ycsnAftooo3.TK\s 






S X ^fc -y-* A 


A/.SR4- = C " ) J ^ bit ■=jrouj= isTlnt'ijuard digit 1 




. 


'e + i-^ E '(f E<0 \ . , , I 
- , r--jr r-^ M counT rwi, atro) 
^t-l^^E it E^oJ 


PcTEl = ( " ),E0 
McTEl = { " ^.KiEo 


tttnninal stic. wiW = -| 
"n\«s axt taH.se4^ A473I*) 




hoU CS3I (for PH=() 


R/CS3I = KS( .. ) 


(repcAer FF") 




Sustain PH 8 'if (E 5to),Cftt-131;to) 


BRPHB = ( ■' ),NE-Z;. NAA-73\Z; 






oivtuictTo PH«| if (e=0)+(A4-73(=^o) 




htcesscM-v 'if PH'^ rttxciieel 




S/rSL'if (E-O) 


s/tSL = ( '> ),e2j (notit'.TSL tiit 




by (a4 


73i =o) since. AjIi^CS w'lH tno-Vc, +Wo clocks "to a.\lovJ fop canry f»ropa^«iIon. ' 



FAL^FAS, FSL,FSS 



'l-ofi 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH^ 
T8L 



TCU 

(see 
PHa) 



" ADD PHASE " (can te. enttrei from ; pH 
by I ■) PHS if ex^oncrTts 
(MoTt; If FPR IS orij tC Sii^niTltS 

A + D + CS31 » St^ A 

s/FMOF if averPoW (mcLintlssa.) 
B0\07 -L4- — »■ EoooT 



4- 'if «-x i=>oin eiTts were eoviol • PHt ar PH7 'f atPonenti diif"f-ef<J 
aiTTcred ^Y More lll<tn |N 
trie poWrtv oltnc eutri oW'Lair«J Irvl^is pnas« . IS rc-VtrseJl } 



■fo 



B (clear Tor pi 



stnorrri. ctn use ) 

S in PHIS. 



f ?or )a 



O 

O --^D 

R/TEkJ (stop internjptoi.ilit,^ ) 

S/PH12. 

s/TSL 



SXADD = AXS - FAFLAS,PH=| 
s/FMOF» (FAFLAS,PH<l),(A+Tti+.7.NK^7 + lNlA+7,tlD 
J NBl -^ EOOOl ^ B0S.o7t«-> £0207 , aoteJl by 

Iekb -(faflas, ph'=!) 

BX/I - ( 
SSvc/i = ( 

MRq/l ^ ( 

R/iet^ ^ ( 

BRPHIE.:( 

s/T81_ ::( 



47. K+l) ■ (i^oci not iinc\ud<i - 1) 
unoiasca exponen't 



'losed. exponent 
oT iom -/-► E 



Pttl£. 
T8L 



|Al->5: 

■A + I — t S it riej"-^^"^ sum 
A »■ S " f»oSitt>je " 

CASE. I; FM&F - sWift JAJ ri"g\it 
S X '/It -7^ A 
I -^ ASTO if A473IS 
E + 1 -*-* E (adjust CXP,") 



SXADU = (PAFLAS.PHIS), (A47©FMaF) 
S?cA =( " ),H( '. ) 

( \ ^ A < S ■ -E4 ft<-l) 
AXSR4- = PtAOF ) s/FMcrF-ste 

s/ASb = FMeF,A'V731:fc IpH=^; R/PMffP 



(Ug-X I'a on^ 



PcTEl - FMOF 



1% (M. 



S (UWays hio 



Kiqh 



(S+7 rcprese-nt* +£°) 

(a - -H. CQ.stjy"iiiUs+ 't'iii)' 



FAL, etc. 



Sof '=^ 
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PHA 


T7 






'" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHl£ 

T8L 


CAse £ : FM«F. (asM + fnf) - 


(/'ia4A<\ or -1 4a C-j^K. or(tnWiVit polt- 




hormainflition ^.F/'iaF ) 




S -^ A (UtnrtA) 


AxSm FAFLAS. PHI.NFMCfF, t^FPPM/a., 


(MFPPM/a reiuces'fe 






((- yiC ^ A < Vic") oJlfil post-norrrtaiia.e. 


ASNl-t-FNF) 

- sW,^ )Al Uft 


CAS£ 3; FMOF. (ASKi . PNF) - 




Sx.14 -»^A 


AXSL.-^ = FPPhJ"] FPPVJ = FPPl>J/£ = 






E-1 —^ E (o-diust exp) 


^AcTel = ■> L FAFLAS,PH\E.NFMeF. 


NflSfJ, FPPM/I . »jkere. 




I -Ht BCai (■^ar post-norm, etr) 


syscBl ' " J FPPNl/l reitLtesIS KFMF 
s/RTa = (s/KTi/l)| wVi.cii reLces to^ result- = 


s/f?Ta it FMaF-A473ia 






FAFLAS . PH la. Vi Ff^eF. A +7313: 






-/^ 1) (^redun.) 


DX/I = (FA PL. phis) 






1 -7^t^%-X 


s/hi^X =( " ) 


• set up Tor neacution and 
snort truncati'on 




S/c^OOoSyi it sliort (caLLSes"K7l") 


(s/q.ooo3/i) = C " ),NPP1?D- res^t\>yajtftR 




s/lR3|/E. 


s/LR3i/a = C " ) 


CforS-^RvJvl if Un^) 




s/TIQL 'i? lonq 


S/TIOL. = FPRC. PHI2. 






FPR l='g><i •■ r<verse FPR "if IKe. sui' 


1 generaLcJ in PH'^ was n^^otiMe.. 








s/FPR =(s/fpr)= (Ff,Fu\i.?n\t).{Ps^'! @mopy 


FPR 






R/PPR = Cl^/FPR)--C " ).C " ) 




PHI3 


{\-C clocks 'if sViort C=^ll Ti.L) • 1-13 


clocks "cF lohg (."first cjn^ l<X4t, TloL , all .^l^.er S TtL.^ j 


Tiu 


MoTES : A cotiXa-ins "ffie. ojisolu'te. ^oAu 


« c\ "tKc sum' 'iT FPK is on (-from cotitrolin 


PH4-_,^j IS.) ',t 


»r 


si^n'iTi'es i^C result 'is rtaei 


IN/C and su'itaJilc ciJ j ti sUvi «flts Will be VioM 


e when storms TI-iC result. 


TlQL 









PAL J etc 



<i of T 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHI3 



(coritinoad) 

CASE i: (FAFL.PHI3. NFPRR) '* R£sua 
A->S 
suitaln PHI 3 

11 TlOU if long oLn j < 2 sKfts 

" Lf?3l/a 

BxS -7^ B (sr^niT if FPPhJ -below) 

A^7=» (FAFL.PHIS. A47) (I'C, jsumj 
Sxl/l(.-.^A (UijIcaJ") 

E + l -/+E (o-djiist «.xp.) 

A47S'IZ.RTs. FNF =:^ FPPM (we, 
(NOTE : O-S" clocks f «Viort (o-^l 
SxIC-i^A (o's-,^A£83l) 
E-! -,«-»£■ (adjust exp.) 
-^> BC3| (for p6st- norm, ctr.") 



:K.ft 



. M(FPPKJ.A525?S).FPRD 



NaT REAT^Y Fol^ SToRa^tK j reouires s 
S^A =■ (FAFL.PH13. MPPRR' 

BRPHI3 = ( 

s/noL = ( 

S/LR31/2. = ( 
s/M<^X = ( 
BXBLI =( 



= -f j ■ COM happen if PH*) prtaduceA ~ /li *"<' Pl^F 
A^sRI- « Cp^F1_,PHI3,A47) 
PcTEl = ( " ) 

p<|surn|< 'Ai, and. '^FN" is not 'inK"iaitina post' 

TiiL.") ; 0-l£ clocks if long (first cloeW T(OL 

A>CSL4 = FPPKl 1 FPPN = FPPM/3 = 

McTEl = " I FaFL,PH13. A47S')Z . 

S/BC3I = " J FPPKl /i reiutes "fe 



ft or rigkt. (Tiol for first 

j clocW'iY 1015) 



Post- nor moliiatu 



iuntin, 



'j l°q' 



; B WQ.S cleared in PH=] cnJl sl^ift-i left 



-J 

FAL etc, 



The. result i& reaJy -for st ara.^e. . BC3I is set acu^ ti'mts. Tne result is 
PHI2. or PH13). ds B ski 
and posL-normaJtama is 
contcLihS a. i wVien ITic n 

{Cond'tiorially'' Wi 11 " "" ■ 
1 -*-* El (tnerge") 
■exponent 'if >2. s\\( 



Fte Scft^ B30 «^ B31 ■fcy- BC31 lienc 
sTill \n process ^ it sfoniTies >S slants 
;su1l is r-CAdy Tor storage, (or in PHlOi ^ meah 
ieri'ow in di caution ; 

tlXl « FAFLAS.FPPN, PS. MFe.Eo, 831 
l1[ts rtguired anej f 1 ogs reooire frap on signiTicon 



(■fbr post-norrn. ctr.^ 

IS oTT ^ or — I ) 
j (0-1 clock only • adv< 
J ti. CASE a.) 

srmctJiiaXjon } 
oJ\ STCersTiL)) 

FPPU/i J wk«.re. 
hjRTi.HFNF 

kv/ onti in PH13 urtil 
post-norrnclilei (in 
B3I co»itQ.\ns a. I 

JL • ojso it" B30 
> £. sVifts "Hiok p!a,ee 



ore. r< iqunre 



(merge. +44- wim negialive 
: but not en yndertl'oW^ 

7of=j 
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PHA! 


T / 








/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 1 


'^\i 


CASE 


..A) 


P FPRR ; " RESULT REAt>y " FoK sTOf?A(?C (l t lock; TlOLif lohg ^TCLi? sV>oi»t) , 
or SUM =0 or (IsuMJ < 1 otni ''f(J" 1s_ 'intiitiijn tj post- normaj i 2 cd^ion j) 


a: A4-7. (Pi47SIS + RTB- + FHF) = 
(i.e. yit<: lsuivi\< 1 




fft+K — >S 'if sum neg, 
<! A »S ■■ " pos. 


SXADD = FPRR , H(RTi -i- FEOF.KJf=e),FPn [k = K3I cUuTG Wq-x ^ eJso 




SXA = ■■ .M C " ).(>iFPR 


K7l" IS ViigVi (forprop«r'trunf 




Q ,S if result =.0 or "if tKp-oner 


t LinJerfUw wTfti TFic i"t-ap-f\aa (_FZ) ol? 


djfion) 'if Gr0003/l was Set 




^iJTS v^/cre rag Ul red a. 


irJicLnLon is WiW^ iT > E. postnornoraJiiiinfl^ 
nJ T^e. FS.Fe confiauroJion txisteJ m 'ffic 

:JMTancc. 'tf'^P occurs, CC3 o-nj CC4 wul be. Stt 


in PHia, 




a--; o^-funt\on oT f^C s\i 


m raIFi«r"TFia.in W ierOj rorcfcs lay FEUF. F£ ) 






S-^ RWv 1 if long 


RW : (FPRR). FPRB, HFTRAP 


inln'ibit iV "trap. 




[S^STI -^ A0631 


A^sR3a=C " ). iJ(FAFLi>.era) 


m, s, KicLiTiSia. bi'ti . 




AxE = ( " ) (i.e."fT-»fii_,Eoso7-Aoso7) 


uninvcftcj £Kf». plus bi«ts. 




1 (O ^-» AO) 

i's -T^ CS0007 u rtsiilt ncg. 


CSjCl/S" = C " ).FPR (forii^n inserU'on 


and exponeriu. mversion^ 




S/DRQ 


S/T5KQ r ( " ) 






S/TSL 


sAbl . ( " ) 






s/RTz if sViort and A 4-7 71 =0 


S/RTS: - (s/RTz/3)=FPRR.NFPRI),WCr6.M774Z 


/ ntedcdTor sKerL case 






S/TRAP 1 ^ ^ 
s/TR£^ J ' '° 
1 rap condiLiors o-re. ; 


5/trap -- (fprr),ftrap 

S/TfrE=( = ( " ) , FTRA P 
PTRhP= 

+ FEdP (wViidi i MEO.El.MRTi.FAFL) 


wVitre. FhJal a.nd s'l^n'iF- 
icantt Is confintelt© 
AOOO-a ("jao-ri cJijit) 


ONer^loW (oncanHi ucno,) ) 






l;nierfloW (if Pi on) 


+ FEUF.FZ (.sfiVitre. FEUF ^ eo.KlEl , 


wrts.fafl) 






insiqnificoLrit resu\t (.ifF^f.Fs) 


+ FT?JslSIa.FS, (wViet-e FRIKisIC^ -^ 
FAFLAS, B3ci 


> a |»ost.norm shifts Ci"ip^i«F>J^ 






^. 


-t-FAFLAS.HFfOF, RTs) 


(result =oyFH 



FAL, FAS, FSL,FSS 



8of ■=! 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHib 
T8L 



A©CS — >S 'if result / (see. PHI3) 
S -^ RW 'if NTRAP 



fS-y-fA 

Vfi3l (''^er2ft,") it result f O 

ini^itSion (cC3 
wWre "tVic rtsu 
to The. i.s, 3a t 

_ S/T£aTA 



CC3j4- 
contr. 



\ ->-♦ ccl 



ENbE = FAMDSF.PHlb 

SX.PR = FAFL.PHlS". Nl (RT2 +FEUF; NF») 

RVJ = FAMtiSF, PHI3 ; R^^JDtS =TRAP.Ml»JTRAPF 

A><S = FAFL, PHIb 

A3IX1 = FAFL, PH I ?, H (RTS 1- FEUP. MF^) 
-1) irisLcaj^ ot — 6 in o, cast oT un nor mail 
It IS positwcTFc blas«c\ exponent- =0 and 51 
its ot Q. long operation) 

S/TtSTA = FAKIS R kJ FA S H FX , PHI i 

s/cci = FAFL, PHI'S. FEUF 

-)- FAFL.PHIb.FRlNJSlq ^ see. PHIS 
S/CC2 = FaFL, PHIS'. FEUF (exp. underflow) 

+ FAFL, PHIS, FEOF 



CS0007 ore o»i if retult n«o . 
('mV>\Vi'it«d ty 'tro.p) 

(.heeded Tor sian tit J 
(hefiJc.J To a.ssort >0) 

led Cpn = i) /^t^b/sub 

anitica.n<ie is confinedL 



(ex.p.un.ielT^ow) 
(insi.^nifican"t result). pJi 
-0»l^il»tei if FsTrap on Fi ro) 
(txp, overflow") 



PAL, etc, 



^ofi 



-4'(- 



CPf?ea,KiXA) 



RRv 1 -^ A 



PHI 



PHE 



PH3 



RR-f>Aj K\St^C^ (store signs) 



A T^ a' J ( tAe) ^ A , S/FPR 'if 



NOTES: 

A = A003; 

A = A4-771 

A"= A4731 

CtAe-)- 
uin\n>Jet't.£a_ 

exponent 



MBvl -^ c 



ASW, CSV! =^ C-Hf'^i o -h> /\"^ Bc.a\^ 



NASW =|> O^Dj T?Rvl-/-»A 



PH-)- 



(A" = o)=^ S/RT5- 



(aVo)=^ ^A'l-»skl4-,^/^"_, e-li^E" 
aJjuat iter. ctr. (M^t. £ 'iter. ) 
c"t^ D" if MCSNI 



PHS 



Q.cSjus't ;ter.ctr. (cSelete £ iter) 



ftSNl, CSKi ^ C"y*i") O-^+a', Bcan) 



A5K1.MCS|4=^ (3otoPH4) 



PH6 \ D -* SX)C-f^A, E-l-^E 
PH7 



E 



( aV ). N ASt^l =» A"-> s"x It V* a''_, E-\ y» E 



(a' = o) =» S/RT2: 



ASI^ =^ A->S^C-^l>j O^A, Bcohi 



P'rf=] 



PHIO 



on 'it +X.- or -XI VCBOStJ) 





Y 


MIT r 


NfArTEX=*' 


(normojl^ S^'^cl.')-' MITE>C=> 



AbV Cs"+BCl-,t*AB" (o.SSimilaLlor.') 
C"-*1)")CS3I -f(BCCrt4) 



PHia /55"+D'VcS31-^5"-t-»A" , 0-f*l)" 



^-\r^ 



PHI 3 (a''=|)=^ a"-* sWic^-^A", E+)-/*E 






A"-^s" if WPPR.NCRTi tFEUF.MFa) 
-a" -^ s" f FPR . M ( it ) 

Er-|-(i.4--y^ A0107, «'-7^Ao<?3l 
15 -/*CS0007 'if FPR, 5-^RWvl 'if NFTRftP 



PHIS' 



A©CS-*S )f V|(RTS +-FEUF.MFZ-) 
St^RVJ if NTRAP 



FLOATisii^ MULTIPLY L.oH<^ (pfAL) 



PHASE J 


' 






FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


(•PVia 


St prccedi'no PRta.hJiA): s/LR3l/a. if lon^i 


(PREl.tJIA + PRES.IX +PRe^).»UI, (5LF 


for RRv+i iorlnj PRez.NIA 


PR £2 


■ MIA : long: RRg j -^ A 


A^RR = famdsf. PRea, MIA 


l.S.W. oT multifoli'tr 


T1- 
RL 


sVioft : RR-*-». A 


" - " 


fnjltiplier 


PHI 


A-» S^,^B 


BXS = FaMDsF, phi SvA a FAFL.PHI 


(0-/*B477l since A4-771 =6) 


T+ 


RR-^A (r«,it>n<iaMt; if sViort.) 


AxRR. = Rt^XRR0/s.,PHl 1 


ni.s.vJ oT nno!tipii«.r 




RRO -v-> RN (store iT,o\t('p!i'er sijn) 


S/RM = RRo.RNxRRO. R^4XRR0 = RNXRR0/2.PH1 ^ 


RNxRRo/a. = FAFL 






(R/RtJ = clear) 






MB -v-» C 




M.a.w of multlpV'cojiJL 




f^BO -/-» COCIC -/-♦MWkI (store muitipliconi sign) 


S/MWh! = FAWPSF. PHI, COCIt (P/MWfJ = clear) 






s/CXCL3a (■forC0+»C+7jCO831->*C487l "m PH2) 


s/cxcl-Ba = FAFL.PHI 






R/ccl (for txp. underftokl test in PHIS') 


R/cci r FAFL.PHI 






R/cc-Z. (" -■ uM^eryoMet^ou .. .. .1 ) 


^/ccZz FAMiSF.HPAMULH.PHI 






\'s -/^CSQ007 (ta invert flooo? "f A it nea.") 


CSxl/S" « FAFL.PHI 


e*f. bits ore inMertca w^ienmeg.ina, 




S/XEW (s-fcirt 'mterruf^at'ility) 


s/lEtJ = FAfADSF.tJFAMUL.PHI 




PH2. 


A0^*A+7 fl083| -,-*■ A+e7| (manti'sso^) 


AXAL32. = FAFL.PHE 


fn.s.w. of mottipiier' -^ A extensian 


T6L 


C0v-»C47,C083I -y-*C+87| C^o-nt i s s a.) 


CXCLSa (p.p. set in PHl) 


.. multipliconi — »• C " 




ExponenL summinc( setup : 










- multipli'er : A ® CSQ007 -> S 


SXPR. >=FAF1_.PHH.RN 


unin<ert«A multipK'cr 






+ " : A >■ S 


SXA =FAFL,PH£.^4RK 


l exp. -,!-». A0I07 




i 


S -^ A0007 


AXS/I =FAFL.PH£ 


(.0-*+ AOjA083l) 






- rnulttplicoiii; C -t^ 5 


DxNlc = FAFL.PM£,H(MWKj©FAFLfA)«- = (AVIhJ 


1 uninVertei muitiplicond. 






+ .. '. C-f^H 


lixc/t = FaFl.ph£.(mwiJ©faflm") «- = M^^w^J 


j C» p. ->->■ H (onl^ D0Q07 att s ijh'if) 






Ji-^ CSO ('to remove, Sx tiasfnom sutn) 


*/cSO = FAFLM. PHS. 


"-iE8"-M- CS0OO7 



FMLCiO^ 'FM5(3F3 "FAFLM" 



-4S- 



=f^ 



PHA 


Tl 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH£ 


\cohtinue.a ) 
£ -T^B ^ short ; (replace coiiterta oT 






T4.U 


B w";^,, sUrt iTMj fcpHtr.^ a<n\y tits 9-31 are s'ljc^ h iTi cokull aJn^ S083\ ] 




re.doc^~Xa A083I reaarjless oT 


oVstV.cr S U ^^^a'SleJ ty SXA or SX?R. ( 


as P-er a.|po\/«,^. 






BXS = PAF^L.PHE, t<\(FAFLfA.NCr£) 


(O-^* B4771 iinct A4771 r 0) 




I -A+FPR rt Tma-l pnoAoct >s"to te. ne<^<vtwe 


S/FPR ^(s/i=Pr")= FAFLMli.PHa,(MWtJ©R»j) 






Access oT i. s,w, J" opero-nds : (bits 003l) 








s/lB3|/| "1 


S/LB3l/l = (faFL.PHB) 








KR(5, = ( II )M0Z. 
S/OKQ = ( 11 ).tJ02. 


l coMses MBv 1 -*->.C "in PH3 




s/cx/l if sliort j 


£/c/.y'\ = ( 11 ).a-a 


-y-» c « » 




s/LR3l/a (multiUler) 


S/LR31/2. =^ ( " ") 


(f^r RRvl -y-»A in PM3 if Ug) 
( -f-^h stiort) 




eno-Mc T&RL. iT lor,^ 


TtRL = ( " ).MZ. 




PH3 


ft-|.771 — » S477I -^ 6+771 (insi^.if sViort) 


SXA/3 = FArL,PH3^ B)tS/\ = FAFU,Ph3 


(tioes not o-ffeiBOoai orSOOlt) 


T4L 


A + 1> + cso—>- S0Q07 -■*-»• E0007 


Sxk/i = SX.PR./I r EXS = FAFL.PhB 


(untictseoL ftKfxanent Som) 


if 


0-/* P 


PX = FAFL.PH3 


(PiSIS useJ oi ita-iAons ctr") 


short 


0-;^ COO-31 ''"r sUft 


set PHa 




URL 


MBv 1 _^ C0O3\ if long 


II 


, 


■,f 


-^ A4-73 1 


AK/l = FAFL,PH3 (cJl a"F A wi\l o^ear or,\«s 


Set "terms oeJoiO ore etct/v/ej 


lano 






CASK cast) 




ASrJ case.; (A naC Siinple--n<srmaVii£i ^ 








S477I -/-♦ A-VTTI (rtqener-ic, A'1-77l) 


AX,S/4-=(FAFL.PH3,h^(FAFLM,ASKl)) 


S^mi = A+771 'j tee SXA^s oixWe.. 




RRvl -A-> A003I iT lona (teres if sViort) 


AXRR = ( 11 ).Nara 






S/fJq-X iT muttjplicr negad"i\ie. 


S/hJq-X-( '' ).RK] 


for 1a|— ► S 'n PH+ 




s/TSL 


S/T8L--( .. ).FAFLMD 






-,M. D 


ix/l = FAFLWD.PH3 






(a]^fance.'ti PH + ti normJl^te. |a1) 







FML, FMS 



2*f°) 



PHA 


T7 










''^ / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH3 


(conXinUtcL) 








AShJ cas<£ ; (a U "■sirr-.pS'C.-normaliaei) 








C-y-»D (r»iu^ti'f=lio->h4") 


DXc/(i, = FaFlM,PH3. ASr4 






-r^A (multiplicr-r 11 ifi S ) 


Ax/l IS y,,qk CLn4 ho set "terms ore o-ctwft 






ASlJ, Cs"k! : s/PHi:. 


Bf?PH4, ^ FflFLM. FH3.ASlO.KiC5Kl 


tc simple -nomoji-fte multip\i'coLn<L 




AskI. CSNI =* 


MPP J *jVi'icii causey; 


«PP= FAFL.^^,PH3.ftS^4.cs^l 

Ax/1 = WPP 


prepare For iterofcons 
redundant ih PH3 Wvt n&eJca 




O-T-'A 






C^-D 


Dxc/t =■ MPP 


'if MPP ris« 'm PH?orPH7 




MPP^ 


\ -"^ CS it Sligns opposite 


CSXI = MPP, (mWS/® RU) 


(po^rtlv/e prJiuA. «Atme) 




1 


s/ocs 


s/cxs = (s/cxs/l) = MPP 


for D© CS -.^-» C m PH"^ 






BcohJ 


BCOhJ = BxBRa.FAWDSF/M.eto, wklcVirtA.ti MPP 


funitions described sej»<*nit«Jy 






5/PH=| 


BRPHT :: MPP 


pre-\teir<aCioins Phase 






R/IEM 


R/IEN= MPP 


stof interrupt ccVditv 




■ 


. S/TSL. 


S/T8L: (s/cxs/l) = MPP 


for I>®CS -.^ C 1^ D -f CBCCtH) 


PH4- 


(entered onW iT "Tfie moltipli'er is not norm 


a])*oi) 




tei- 


■|f A-0: s/PH 13 , s/RTH , MRq/i , R/ieH, 


Js/RTa =BRPHI3 = R|lEN = S/l-R3l/e = (s/RTi/l)^ wkicli 


re.iuce.sti FAFLM ,PH V. A473 1 a 1 




S/LR3I/2, sTiOL'if not(sVK)r"C,Rocie[) 


1 MRq/l »(s/RTe/l).FAFLMDj s/r(OL-(syRTi/|).FPRD 


(result » 0) J 




IA1-.S 




SXaJD = FAFlMD, PH + 


A-t-l'lf hi^x J A'lf q-x , 




FPRENR causes; 


insi^ 
' 'if AsO 


FPRgNR = FAFlMI , PH^-, MAS»J 


^^Igrenorrna-lliie R open-nd. . 




Sxii -v-» A 


AXSL+ = FPREhJR 


\h\ sWifts, leit one. V\«»k, 




E-t -r* E 




MCTEI = FPRENR 


doun - coui^ o<ponenir, 




Up-count P1SI8 f AftO 


PcTPir= PcTPsT/i =. FPRetJK.t4A+T3\B 


eieletc. a multiply iteration*. 




C -.<♦ D if NCSM 


Dxc/i. . FAFLMD.PH-^.MCSK 


(.Wd-»S in PH(i) 




(aivoncfi "fc PHS if A 1* o) 








NqTE ; nftrma.li\^'ein oTiTie. |a| ^ mste^ 


J oT A J (xvoids TRe co&e. oT tVie, smoJlest possA 


\e. negaJtwe multiplier 




(0,11 1^5") te\nq norma3l»(SoL"tb ^t 


jomt ^*-l'', "This woold reoaire. SPC(HaJ coStroi 1 


k^it io c'lrcomv/ftjit PHio . 



FfAL.FKiS 



3of -1 



■4fc- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



T4U 



(etfterci only' if rfiultip^el- vOos Q.n unnorma Ii'aei- rion-^«-ro nurr.be*-) ('"■= <^U.cks if sVort^ )-l3 c^locks it lop.'\) 



ASM =^ FPREl^R 



A — >• S Xlii, --t^ I 
E - I -/-^ E (° "^ clocKs if sUrt 

up-countl PlalB I 0-12. " " lori^) 

Susto-in PHS" j 



FPRENf^ = FAFtMD .PHS". NasM 

S><.A= FAFL.PH? Aysi-4- = FPPEWI^ 

McTtt = FPRtNl?. 

PcTPS = POTP5/-3 =■ FPf^tN/R,,tNlA+7BlZ 

BRPHS" =■ f='P(?eNR, PHS" 



Asm . CSKl 



Ashl-. cSnI => MPP 

s/PH'^ ctL - see ^cicr. PH 3 



MPP z FAFLM,PH'S',AsiO,CSf4 



normalise^ cU- 
I (satne. as PH4-) 



To norma,ll*.e rnultiplicand. 



itCti • can be ttfTttfrcJ "frorn PH3 or PhS) 
S>tD =■ FAFLMX). PHfe 

FPFfEKM r FAFi-MD. PHC.M(pH7, ash) - FAFUMD. PftC 
AXSL4- = FPRENM 
K\cTei = FPR^NM, FAFLM 
S/CXS = FPRENVi.NA473!? + (s/cxs/l) 
S/TSU :: (s/cXS/l) i'-vJ^c FAFLMD.PHi 



PH4 



(^snCK-re.'i orify "iT hnoltipllCixnd IS Uinnoriv.c 
D— *-S 

FPREi^fA cau.ses 



C is in i) (+ or - no.") 



SXI4, --^ A 

E-l -« £ 1 



^Itif 



.y 



,n_ opera 



s/cxs 
s/TaL 

(ojv/ance'bs PH?) 



insic^, if D = O 



mu|Ciplica.|rid y. [(.-^ A 

down -count e-KPonent 

(-forA-^s-«c.«D in PH7) 



PH7 
T8U 



(entered -f^m PHCi ar)ly) ( 1-4 clocks 
if A c ■• yPHl3j «fc:.. stxtne. as in PH+ 



(first cUck only} 



ifskortj l-l4-c.)octs if Ung', ma.ximom a.pplies 
(s/RT£/l) t-cJucesta FAFLMD. PH7. A4-73I £ 



nly -la ^Wl I s" (Tnjlt)p!ica,ncl ) 
resuft = o 



FML.FMS 



1-cf^ 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH7 



( coifitin u.ecL) 
'if A 5* : 



ASM =» FPF?E^4^A : 

A— t SXlC-t^A I i: 

s/cxs 
Susta-l'n PH7 

ASlO =?>MPP 



I only 'f A j^O 



S/PH1 J etc. - sec dftscr. PH3 
S-f->C (all coics) 



FPREHW= FAFLMI>.PH7.»i(PH7, ASN)=: FAFUAJ, PH7.MASW 
SyA - FAFUVlt>.PH7 , A^SL+ = FPf=?eNM 

McTEl = FPRENfA, FApLf*^ 

s/cxs = FPREMM. NA^73I£ 

BRPH7= FPi^eMtA. NA+7 3!a. 

MPP = FAFLM,FAFLMD.PH7. ASNl 

^(surplus J meeii. convtmcnce.'^ 

CXS IS onllirou^'^c.Gt PH7 



conXmae. prtnonriaj notion 

( I -S clocks if s^ort 

1 -I'S " ■• lon^) 



prepare Ter iteraXioriS 



(for h-*S-H>C-^]> *itien MPP) 



(entercj -fVom PH3j PhS", or PH? o-S "fuf^ 

uses— *S-y-»C 

C-»^J1 -fCBosH) 
BcdrJ (<iescril>ed sepoj-otely) 

Ot^B (nslatcJfa Bc*iJ logic) 
S/MIT (mIT is afoLst PHIO.FAMJSF/m) 

s/FLMC it stQhiTicajioe in "(tie. onginc 
clocks of PHtotibe ULsei) 



PHi 

T8L 



FML, FWS 



±:ion of MPP) 

SxPR a FAMtsSpyM. FH=^ ■ CXS was set \,y WPP 
CS^ o4-e on "i? (MWMSRW) 
(acsci-iteJ seporaXcJy) 
BCOM = BXBRa.FAMDSF/M.etcj»'^ie.Vi rtajuces li 
DX/l = (FAM&SF/M.PHi) 
s/MiT =( " ) (rep«aicr) 

s/riLrC '■ ).NKSC,S((s/afAc/0.P18) 

hioitiplier .cxistea. citi\y in "Hie lea.«t. si^nnrca 
s/flMc - PHI. PIS, (s)flMc/i)j vjV.e.r4. 

(yFLM(yi) = fafl(a.pic(pas +ea) 



■^^7- 



(motcjn friultipniiahd Sian"l-B 
rr.uft»p\ier for )proiucil)) 

FA^AI>SF/M.PH^ 

(sustouncd m PHIO until MlTExl 
nriibit. wVitn sin^W clo<tKm4 
or viiViet) only txKo PHIO clocks 

t Kex. (i.e. onW "two 



5of=l 



PHASE 



FUNCTION PERFORMED 



cks if sVicPt, as cUcts 'if Uhq- suktra.£f a 

=Lj timino wi\l beTllL in Itiat cxiSC.) 

conU-al ^ o-rxJ «mer such d^xiiW a.re. Jescriked 

ly genera,' canti-o) runtt\ons ont. HoteJ peJoW, 



SIGNALS INVOLVED 



COMMENTS 

ePouTaLeV 



PHIOl ="MIT" (multiply 'Vteritions ) (iS clo 

'IL-|-* ("Tl^ eKcept vjV\tn only 2 clocks aJ'e^ resuire 

NoTE' .' Register orqanitiSLan , bft 
V -^ r. , ' 

(under ''tAlT tur.cti'ons ), On 

FL^^C is Inigli -lioriha "fee. nextto lastclotk 

f^lTex lo-st cUck 

KPl'^ » .. M I even nuiTitereJl 

|_ clocks. ejtcWdina \ait. 
up-count Plffis -wVien //lPt<^ = \ 
BC»Kl 

susto-m PHIO uriti! last clock 
R/TIL (mifcCtc. enJ of TIL (s Jocks 'm aJv,)) 
K/MIT Cnipeicr') "^ 

s/T8L f" on last clock (MITEx) 

(ajvancsi -|-o PHli') 



s/fln\c - MPlI , (s/H.hc/i) -^ see pUst <=1 

s/MiTEX » FLf^c 

s/MPf^ = Bca-hl. (s/MPl'^/l) wKi'cK reJuc«4 

ti MIT, NFLWcMfAlTEx.fJMPl'^ 
PcTPiT' N\PI<=| 

Bc*H r BXBRa,FAMl>SF/fA,WFL»AC,etc^ vjlii'cii r«i ittcsii MlT.hlFl-N\0 
BRT-HIO - MIT, K)MlTEK,HCLeAR 
R/TIU = MPI'=l,(s/FLMc/l) + NmT 
S/MtT = A^iT. NMITEX, WCLtftR 
S/T8L - MITEX. FAFurA 



► reseti cjways nigh 
S'-tit. itenations ctr 



(nMIT ^r inrtjcul reset) 



PHli I (ftssimlitiior. pViast) 
TSL A + CS+ K3\ -* S .^A 

B + C63S^CS33^BC| -^ E 

(D corTLams aero; 

C^-»D f(BcovJ) 

I -^ CS31 'n Is complement -y^D 

MRq/l 

S/TBL 

(cLd\/anc«. to PHia) 



SXADD = FAhADSp/h, PHIIj AXS = FiAMI>SF/m,PH1I 
BX.B = FAMDSF/M, PHU 



dcscnbcfl saBCLroIe.ly 

CSXl/8 '^ PHli (s/dcWcM) •«- (S<l©fl ucx^ic) 

MRq/l = FAFLM, PHli 

5/T8L = FAFLI^]>, PHM 



K3/ IS txi4 carry Trom B 
(ccSftets BQOO7 only) 

t swn "iteraJJon set-up 



■MU,FMS 



C=of'=i 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHia 

T8L 



(siijn 'iteraiion") 
A + D + C5 3 1 — »■ S -iM- A 
O -T^D 
s/N(5-X 

s/<tO003/i if sHort.RoJd. (causes "K7|") 
s/LR3i/£. 
s/Tiou '.f noi: (syiort,Ko<il) 



SXADD - FaFLM.PHIS- J Axs » FAFLM.PHta 
t)X./\ . FAFL.PHIS. 
yW<T> = FAFl-.PHIE. 
(s/i^OoS/i) . FAFl.,PHI£,lJFPRI)_^ reset l>y CLf^R 
S/l_R3ya. = FAFL.PHIE. 
S/TlOL ^FPRD.PHISL 



completes pruductl 

^ S«tu|»Tor ncQatlon ojieL 
snorX "truneoXion 
•for 6-.^ RW* I a Una or Rentn 



PH13 
r Li- 
ar 
TIoL 



(1-2. eUcks , botti TCL "'f (sHorC.RojJ) ^ ot^cfvlse isiTl^ Tlou),(^^'r£'' prexJoct is o-n A 
IfiSE I : (PaFL,PHI3, MFPRR) ,' " PESUUT 



A— ♦S 
sustain PHI3 

TIOL 1? not (sW-t.Rcx^j) 

LRai/e. 

NQ-X 
Bxa -»*B C'nsig) 

A4-7=*- (PAFL,PHl3.A4-7), (I'C- 
S X y\U -/-» A (logiiicJ ) 
e + 1 -r^E 

A^7sri-a .RTa =^ FPPN (i.e, 
S XIC -^ A 

BQ003 -»^Aaa3i 

E-1-*E 

I -^ Bc3l (msig) 



F/AL^ FMS 



MoT REAC)' For sToRA^e ; reauires sWift left e.\ 

SXA = (FAFL,PH13,I>1FPRr) 

BPHI3= C " ) 

S/T\OL^ ( " ).N(FPPN,A?a5?HYF 
V ^^ i 

S/LR3iya.= C " ") ^- higVt enci 

S/N^X r C •" ) 

BXBLI = ( n ) 

ipnodoctj=l e.g, - Vil. X- - ,llc resu\ts in-|x-| 
AXSR4- = (FAFL,PmI3. AV7) 
PCTEI = ( " ) 

|proJoct:|.^-i2-4n<^) 
AXSL-h r FPPM 

b"it poJTi provided ty A/SL.4-, FAFUA,PHI3 
MCTEI » FPPfJ 
S/B£.3I • PPP^J 



-48- 



ute. va^lu-e I ;j£ $ n $ I ormo) 
rijkt (l cjotk lireo'd) 



PRD 

;pt in certain PAFLAS cajtct 

Cfor FAFLAS) 

VicBce Pr«J.= -f I ) 
(vediKcs+o l-r+Afflj i,e. /It) 
up- Count •e.xponort 



AovOn- couiiL. exponent" 
(for FAFLAs) 

_- 





.. / 








IIIAOL 1 

/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHI3 


CASE 


lUCd") 


dULT ReflDX"Fof^ STol^Aq-e (l,e. IproJui) ^ j/.^^ 


h < 1 or= o) 


2: A47.(A4-75'IS +RTZ)=» FPRR: "RE 




A + K — » S iT product naaafiv'e. 


SxADD = FPRR,N(RTa + FEUF.MFz).FPR 


K = K31 due. To Nq-X ; a.'lso/u 




i A >■ S '■ " posibve 


SXA = li , N ( " ). NFPR 


(short. RoJcD/'Kll" I's 




w"it^Tf,t trap flan (Fa) off" ('■«., richer ^ cxUs/e) 


on tor proper "truncoCb'on -> 




S0D31 -M- RWv 1 if not (slnort,Ro,lti) 


RW = FPRH , FPRD, W FTR/=,P 


i'n^!iVlt f trap 1 (ret PHI a) 




3+67/ -^ Aoa3) 


AXAFf3£ = FPRI^.n)(FaFU>.«-£) 


m.s. tnantisso. [j'lt.^ 




Je + (.4 -.^AOIO? 


AxE = FPi=lR (eI-T*Al^ Echo?-,'-*' Aoso?) 


uninvcrtcJ- exPo«*«rX plos l>iq.s 




l(O-t^Ao) 




(si^n iftStrted next tJ-.cLSe) 




I's -t-* CSooo? li t-esuHl ntgoiivc. 


CSlit.\fS ;PPRf?_ppR (-f^r si'^.r, inserti'cin 


a.nj axpohtnt iiti>/ersion) 




S/jRQ 


s/DRq - FPRR 






S/TSL 


s/rai_ - ■■ 






S/PHIb 


BRPH\?:^ " 








Tra^ if result not aero a.nd («-<!». 


ovaruow + e.)tp, onder'\o*j \w\tti "trap ~ia.a C^^") of^^ 
FTRAP =^ FEQFi- FEUF. F^ 






* 


s/TRflP 


FEOF « FAFL. NRT^.KJEO, E| 
FEUF = „ ^ -Eo, MEl 

s/trap -(fprr.ftrap) 








^s/rRH=) (for-trccp U^ress 48,^,) 


s/mE=j = C .. ) 





FML, FMS 



^ of ^ 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



T8L 



ENDE 

A © CS > S iT result na't iero 

S -/* RW "if WTRAP 

for fs ^ A 

CC3,CC+J 1 -^ A3\ 'if result nSt"««ro (merge.) 

contr. [s/tEsTa 

!-,<*CCI 'ir underFUw ^ ^jnl 



EKibE = FaMDSF. PHiS 

SxPR = FAFL.PHir; tJ(RT?: + peuF.MFa) 

RW = FAMDSF. phis' ■^ RWtIS = TRA P, MIKITRAPF 

AxS = FAFL.PHiS" 

A3IX; = FAFL,PH1S',(4(RT£ +FEUF,(OFa) 

S/TisSTA - FflHTJSF, NFASHFX.PHII? 

S/CC| = FAFL.PHtC, FEUF 

S/cca = FAFL. PHIS', (FeUF+FSop) 



CS0007 *rc on if result ni 



(;n\^iVit«.i U trap) 
(ne«JeJ-for sign t'lt) 
(nteded Tar cartajr. FaFLAS cases). 



F^IL^ FN\S 



Tof^i 



-4^- 



PHI RR 



• A ) KB V-. c , Cstore s\o^r,i) 



J 






5/FPR if 

-/- °1- - ■'■+ 



I 



PH3 



PH4- 






Notes: 

A = M0031 
a' r AV? 1 
a"= A473! 

un\nvei-i:tA 

blixsei 
exponent 



ASM, CSt^ ^ ! a" 1 -^ s"-.^ a" O^B" 
-!c"! -^1>" C53! 



(a'=0),CSR --i S/RTa: 



(ms N + (a"= o)'^ McsH ^ \ K'\ -» s'-» b" c'-^Ii" 






PHS" 



NASH ^ A"-> Sx'.i -^>A" 5 E-\-^E 



AsM.CSfA^ - 1c'|-^»d''cS31 Ot*B" 



flS»A.(^CSH=!> P\"~-t £"-f-f B" 



r 



PH& Ld"— *s"xlci^A", E+-|-^E 



PH7 



(a'Vo),masn ^ a"-->s"xi&-«a"5 ei-i+»E 



(A"^o) 3» 5/cee C/o)^ s/RT^ 
A 5 hi =^ A"->s'V»c" 



r 



PH8 B%sVa"^ -|c"|-^t)*c:s3l_, O^B" 



PHI 

(a\l 
cases 

C53l) 



PHIO 



(A''=|') =^ f\"-^5"K'/\u-f^k'\ E + l-^E 
(ft"=0) =^ S/RTX 



(1a"|<1c"I),('''Vo) =^ a"-» s"j<a V* A" 



Oa"1>1c"|,CAV|) =* A->S"X27*A'' 



A"-^s"x/^{,-^AB"j E+-|-/»E^ hoU CS-31 



PHII 



PH\S 



DIT 
CLter.) 



UWTEX# 



(S5^c\ocW) DirEX=» 






->-^ 



f^'^ g" if MFPR, 1^ (RT2: + FEUF, NlFi) 
-A"-^s"'f FPR.KC .1 ) 

E+ fe4-/> A0107 ^ s'-wflO?^I J 
I's^CSOOOV'if FFRj S-A^RVl>;rif KFTRAP 



A ® cs -» S "if N (rtz + FeuF MFz) 
S -^ f?W 'if MTRAP 



FLOATlMqr divide: LoVJ Gf (FDL) 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PREl 



a, NLA: RR-,i-»A (-'r.si^) 



AK.RR = FAMDSF, PREH, WIA 



(rtf>edleA si^^niticanny nejttntia.'Sc) 



HI 
T4RI- 



RR -<^ A Cm. s.w, oT numcrcChor) 
RRO -<^ RN (store si^n oT numer,^ 

K>B -^-' C Cl^'SW. oT Jlenominotisr) 

MBO -y-^cocii. -/-»-fAWl^ (s'tcre =Jtnom, sign ) 
S/CACL32 (forC0f*C^7jC063l-.^Cf«71 il P*^^) 

r/cc| (for*<p, onjeiflawtcst m PHIS") 
R/ccE (-far .. under/overllaw „ .. ., or '"Ii 

\*S-^ CSOQO? C+a inv^crt AQ007 i? A is ncj) 
s/lE!^ (starl intcrruf.ta.l.'<|it^) 



BXS = FAMDsF, phi ^ SM - PaFL,PH\ 

AV^RR = RNXRR0/£,PH\ 

S/Rhi = RNXRRO.RRO' RNXRRo ^ RN^RRoys.PHI 

(R/RK = CLEAR) 

(ty prepa-roLicn contnsl ) 

sji^stjti = FamdsF.phi.cock:.^ CR/mwkJ = clear) 

e/cxcL32. = FAFL,PH\ 

R/CCI = FAFl,?HI 
iV\d(S. Vy itro test in PH7) 

R/cc2.= FAMDSF, KlFAV^ULH.Pttl 

CSxi/S" s FAFL-. PHI 

s/lEtJ : FAMtSF.MFArtOL.PHI 



(for \ong FAFLrt) 
RHxRRo/a a FAFU 



exp. bitv are l^^^eft«.d wVien nt^.n^ 



PHa 



A0^«-A+7 A0831 -^ A+871 (man+issO 
CO ^-. C47, COB3I -y-» C4-a7) ( " ) 

Exponarit JliTTer=-ncinci set-up ( numer, tytp 
'- numcr: A©CS0007-»5 

+ ■' .■ A >. S 

S— >AQ007 
' - d«nom : c -+*D 
4. " ■• C -^ D 

->^ CS7 (for £'s cofnp)et"C.n"t.) 



AX-ALaa = FAFU.PHE. 
Cx C L 3a (FF sSt in PHa) 
ninus elenon. cup.); 



SXPR 


= (fafl 


PH2.).RN 


SXA 


< 


),tJRN 


A/.s/\ 


= i 


) 


CXc/C 


-'{ 


) .(►AwtJSFAFLM) ♦-MWiJ 


DXNC 


-■( 


).H( .1 )*-NWWH 


cs7;<l 


* C ' 


),KiFAFUM 


Bv;s 


= ( 


).NiCFAFLM,Naa) 



imii.W. oT riomer-,^ A txtcnsion 
'■ •■ JeTxun.--" C " 

uninvertea. t\umcraJor 
> exf . -^ A0107 
(o-.»A0^ftO83l) 
invertco Jenorn intcitor 
e»p-i^ D, (only 1)0007 ore. t'lijhf .) 

"l"-^ CSOO07 
(.For PAFLAS a-n^ FAFlW) 



FDL (ie) FbsC3E;) VaflD" 



cfl 



-SO- 



PHA 


T7 








■"■ / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHS 


(^continoccL) 






T4L 


Access of l.s.W. oT operrxnls (bits 003l) 








S/uB3i/l 1 




s/lB3|/) r (FAFL.PHa) 


"] 




> iT long 
■ S/DR^ J 


(sletiominoLor) 


S/DR5J = ( " ) .>^*H- 


I cou.ses N\Bm 1 -^+ C in PH 3 




s/cx/l 'if s\iort 




s/cx/l = ( " ) . 0£ 


0-y^C " ■' 




S/LB3l/a (nomeraibr) 


5/i.R3|/a = ( .. ) 


(forRRvlv»A I'n PHS'if lonij ") 




enotle. TiRL'if long 


T6.RU = C •■ ).^1*2^ 


( ^ A . '■ ■• S^iort) 




S/FPR if Final oaobenT isU be. ricgoiive 


s/FPR = (s/FPR) = FaFLM&.PH£.(MvJk!®RN) 


ojgorit^m generates ji^uotitritj 


PH3 


A^T/I -^ S477I ^>^ B+771 Ons'i^^ 


SxA/3 r BXS/l = FAFL,PH3 


(for lon^FAFLH) 


TCL 


A + D +CS7 — » S0007 -^ £0007 


SxK/t = SX.PR/1 «EXS * FAFL.PH3 


unbiased axp, diTVercncfi. 


;f 


1> >■ V ' 
numer. exp, - aenam. ex.p 






stiorX 


-»^ P (clear iterations ctr.) 


px sCfafl, phb) 




URL 


fo -H» A477I 


AA/\ -- ( •■ ) 




;f 


I A'V77I — > S4-77I -.^ 4771 (regenerate,) 


AXS/4 = (F'*FL,PH3.M(FAFLM,ASM)) ■ SXA/3 - 


FAFL.PH3 


Una 


[_RRv\ -A»A003i \?loin2 (clears "f aViort) 


AxRR -- ( " ).^6Z. 


l,S.>J. oT numerator 




1 -^ N-^X 'if RKi (-For \a\-*-S in PH4-) 


S/M*X - ( '■ ).rk! 






'O -^ COO -31 "if sViort 
L^AB^»I — » COO 31 'if long 


I see PHa 


^ l.s.W, oT atnoimnaCor 




1^ Jj 


DX/1 = FAFLMI>.PH3 


(for |Al-»S In PH-4) 




S/TBU 


S/TSL = (FAFL.PHS. ^J(FAFl.^A.AS^3')'),FAF^-MD 




PH4- 


(porpose; process numerator — convert +6 


oi.bsolu'te va.\oft J Z-ero clneok prenormalize "if 


hecessojr^ ej^omine otcnom,) 


T8L 


CASE 1 .■(A51^ + (A473I = 0)).CSI>< : Uenom. 


oT unknousn n^a.gnit,ude.) 






S/PH4 


BRPHd = (FaFLI),FH4 ) .Hcsfi .(ASM +A473)i) 


1 set- UP Tor aero cJn-cckma 




C-T^D 


•Dxc/d = (FAFUMB.PH4) .McsH 


1 &n4 pre^ormoJlsmq Jenoirt, 




\A1->S 


SXAbU = ( .. ) 






S-T+^ii (msig -rt plated in PHt) 


AXS - (FAFUD.PH4) . As^i 






5 -^ B (soLvje for PH8) 


BXS = ( " ) .^Jcst4 





FCLjFDS 



£of=i 



PHA! 


77 








'" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH-?- 


(continued) 






TSL 


CASE B\ (A4-73I=o). CSM ^ (s/RTz/l) 


>MKic.\i reJloussilb FAFLb, PH4.A473i Z .CSSJ . (o 


-1- non-»ero jenom.) 




S/PH13 (next to erU phase) 


BRPH13 X (s/rTs/i) 






S/RTZ (result = 'indiccTor) 


S/RT5E: r ( " ) 


(R/KTa X CL6RI^) 




MRq/I ('30 for n«xt tnstrucLon) 


MRq/i = ( " ),FAFLMD 


(G^-^P,*tO 




R/1EM ("terminoEt. iriterrojS^oiliLy) 


R/lE^i = ( .1 ) 


(vjas set I'n phi) 




s/lRSi/s (for St^RWvI .'m lanj case.) 


£/uR3\/a = C " ) 


(noil, needed \i short) 




syTlOL. 'f lono 


a/TloL = ( " ),FPRD 


(needed tccoast S-5<-»RWv\) 




CASE 3; (A473I 7^0) 








ASKJ : =^FPRENR 


FP!?£MR r: FAFLMS.PH4-,NASI0 


prenormoiiie. R oparoni. 




(nome.r<3iror not simpW-normQ-l 


i",Jl (mcluies co)) (i-c. 0Sn<!/it^->;fe4n<0) 






1a|— ♦SXlfe-.^A 


AXSL4^ = FPR.ENR 


Inumer.) x IC -/->■ A 




E-1 -1^ E (adj. exp) 


hAcTEl - » 


( insigtiiTarTt'f A=o) 




up-couritpl5ls'if A^O (msigi) 


PoTPS" ? PcTPS/3 = FPREHR.^JA473I* 


(for FAFL>^) 




(aJvance to PHS") 








C-r»2) 'if citT 


D/c/fe - FAFLMD. PH4-. N cstvl 


(for PHC) 




AShl ■' (numarolor is simple -normaii 


»eJL)(i.c. !/1u^n<l ^ -Un<->'ic) 






|Al-*s— A 


AXS - FAFLD.PH4-,AStvJ 


1 nume.r.1 -i^* A 




CSH: 








(see C^se 1) 








CSM; =^J5PP 


DPP T. FAFLl>.PH4.ASM,CSNl 


set-up tor divide "iterations 






'C-»J> "if MWM 
C-.^DJy»CS3l ifMW>J 


DXc/4 =DPP.MWM 
DxMc/l = DPP. MMWM 


? -(Denom l->^ DjCS 




DPP« 


0-^B 


BX/I - DPP 


ClcorSfor PH'^ 10 11 






s/PH«i 


BRPH1 i DPP 








S/T8L 


s/TSU J DPP 







ALL cases: l.A| — >■ S 


SXADli = FAFLMB,PH4 


C^iGf/- ^os a£tm PHS'if f?^) 



FDL FDS 



3of=l 



■51- 





n 






'"""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH^ 


(eritcrei "From PH4- if (Asi^.yA ^o) (l- 


S" c\oc\c6 if sViort ^ 1- 13 "blocks 'if Una) 




TU 


CASE 1 : ASM =» FPRENR 


FPBEWR = FAFLWD.PHS-, NAStO 


continae pre norm aliWinij R operand, 




A —> 5)^16-1^ A 


AXSL'1-= (FPtrewR) 


(A cotiLs-iris a nonsicro »<is. no.) 




E-l -^ E (a<Jj, exp.) 


H\CTE-| -- ( ■' ) 






sostojn PhS" 


BRPhS= ( •• ).PHS- 






up-coutit PiSie (I'fisi^.") 


PcTPS = Pcfps/3 = FPf?ewR,NA'i-73|-Z. 


-for FaFlM 




CASt 2: ASKI ( yK,^A<l) 








CS^J 




(To siwpie normoLuet citnom,) 




(aivance to PH4.) 






cs^J =» DPP 


DPP = FAFLD.PH?, ASvJ,C6kJ 






SPHT et£.. (^cscr. m PH+ -CASE 


3) 






BOTH CASES '. 








A-^S 


SXA = FflFU PHb 






S -7^ B "1? csfi 


BXS ' FAFUi.PH^,vJcS\4 


(sa'Je nornno-iited 1 fi'Jwer.'i 
for rAom-io A "m PHS) 


PHi 


(entered only if cs'fl --From PH+ orPHS, 


1> carfCa.'\r\% T^c dcnormn^r'tar where ^ a. < /it 


or ~'AU ^ d <o) 


ILL 


D— ► S 


SKD = (PAFLMD.PHfe) 


(C-^D in PHI-) 




FPREMM «LMses : 


FPREK)f^=C " ).k1(ph7,AS|v1) =FAFLMD.PH4 


preinorma.\iBc"'M" operaprt- 




Sxl(. -**A 


AXSL-t- = (FPRENM) 


denom . x \i, -^» A 




!■ insiq iT t) = 
S/cxS J ^ 


PcTEl = ( " ), FAFLIJ 

s/cxs - ( " ),MA+73/a -t^(s/cxs/0 

S/T8L r (s/cXS/l)<-'-T, >r FAFL^/\^.PHC 


adjust e>tp, 

(tor A— S-^C-^-D in PH7) 




S/T8L, 






(^Q.a\/(anc«t "to PH7^ 







FDU, FDS 



4of T 





in 






/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH7 


(«»itera.j fronn PHt cniv ) (l-d clocks if sViort 


l-\4- clocks iT Una • maximuin n.|o»ires anW "ta"aU Is 


«epom,| wtiidi ttcame's -\"} 


TtL 

OF) 


CASE 1 ; (a=o) Cl'iViisE sy aERo') 






1 _^CC^2_ C'ItO oNlerfloio") 


S/Cca ^ FAFLi,PH7.A473ia 


(cc's wi\] = 0100) 


S/PHI3j RTZj etc. (clcscr, m PH4- - C 


AS£ a) (s/RTei/l) reduces ti FAFLf^D, PH7, A'VTS 


1 a (set next to 1 ast PWouSe) 


CASE a; (A ?fcO) 






i«t 


ASN => FPREHM: 


FPRINM = FAFLH»D,PH7,f^(PW7.A5tj)-FAFLMi,PH7NASN 


conXinue pntnorm, denotin . 


olock 


A— ♦ SXIL-y-*Al . . r 

f msia it A so 


AXSL4 = (FP^StJK) , S><.A «FAFLMti.PH7 
PCTEl = ( " ),FAFlP 


(1 -S docks'if sUrt 




' , [ OTlW ,t A^O 

sustam PH7 J ' 


S/C)ts = ( '■ ).MA473IZ 
BRPH7 -- ( " ).MA^73la 


\ - 13 clocks if loh^") 




AsM ; 








(oj Vance ti PHS) 












lost clock puts Simple- 




BOTH CASES : A— *S-,^*c 


CXS is on "^roUgViout. PH7 


• narmo.lite.cL dtnom, in C 


PH8 


CerxtcrtJ -from PH? onl/^ 






T6.L 


B— *S-/-»A 


SXB = AXS =. FAFLD.PHB 


t-etn«v«. norroQ-liftca, \numer,| 




DPP =^ 6/PH'^|4c.. (eWr.m PH4,CAse 3) 


DPP rciiueesli FAFLD.PHa 


(asm is W\<^h) 


PHI 


(cntereJl W^-DPP from PH+^ 5"^ or 8) (l- 


2. Jocks; S clocks onl^ 'if Inomerl = + 1 ^ in wi 


I'ck Case. £nol clock I'iTtu) 


T8U 








or 


NOTE ; A <iontoijns \num«r,l ^ wVilclri is 


Xt* " ^ 1 or n =0 (I'rvltJ conJlit^'on in IViis f>\iMe) 




TCL 


JD contains -)Jenom,| wl^ere jJe 


inom| I«/ft^ d 4 1 






Kence^ )A|-r-|D| coul.^. produce, o- | 


qaoben'tlin'TTic Kuige. Yk ^-l^ Ife 






'if n^tOj PH«1 anllO scJe."lFe. nui 


ieraCor"i2 assure o. «u.ot\enil InlKe. ranije. Vn, 4 


)<?^<i (ic. horma.h»e.d.) 



FDL, FUS 



5ofT 



-sa- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHT 



CAse I ; A4-7 (rnea-ns A=+! Kente. 
A — » Sx Vic T^A (prt>Juces -+- '/[O 

SustoJn PH'=) 
(advance to CASE £) 

CASE 2; A4-7 (mc'^ns y'i4,^A<l ar A =0 
(TIIAiH^'. T8L if not: ertere^ -frorn 
K4< IS TTXst enouan "t 3<»te. ■function 

A — » S)^£. -y-* A (scale Tor s" iteration") 
•,f (n»cl).Cniti)-. (I ^ I ^1 < 16) 
(advance to PHio) 

s/PHll 1 *. ^.4- X. 
S/T8L J 

s/PH13j s/RT*j efe. (<lescriWa 

ALL CASCs :, 
A— >-S 
Koli CS3I (for £~' iteritiori) 



I 5 1^1$ 14) (pftSSlbk opy if ofig. lumer = -| or-)Jj' 
AKSR'V = (faFLD.PH^I. A47) 
PcTEl - C " ■) 

BRPHI «(>■") 



CASE a., TCL x^Vien esvLti-cd -from CASE 2 • T6 
S , a.& "Re. only bvts lo eJhange^ on me. a.cJJ«r oj 

AXSL')- r FAFLD.PH<^.MA47 



TBI- Linfiina 
assure* /'ll. ^ a ^ 1 

(TSL fot sustained 3 



L IS sutTient s'lnce 
A-I-TS'I,) 

A3| ■»f-BO J lOkere Bo x( 



to Shirt numertior n'gltt. \ K« 



BRPrfll = (FAFLl>,FH«^.NlK4^,NA473!e) f A47 ™f^'eJ iy l<^s'mceD4-7=| 

I (MK44. Is 4- levels oil 
[_m TilLe«e^ 6> leveU if TSl) 
PH^,A4-731i 



s/TSL = C ■' ) 

PH4-^ CAse a.) (s/RT9r/l) r«iuees to FAFLD. 



SXA = (faflD,ph<^) 

R/CS3I = t^ ( " ) 



PHIO 
TCL 



(en"ter«ct only \f n » d. in PH<^ j case £..") 
A— > SX^ii-^^A 
SS830 -f-* BOOOS 



AXSR-4- = (FAFLD.PHIo) SxAnFANlDSF, PHlO 
gct&d iay ( " ) 

PCTEI - C " ) 



assures ■^it^ \<. I 
B-=0, S3I =0 



FDL.FDS 



^of=i 



PHASE 



FUNCTION PERFORMED 

(conTj'nuedL) 

hoU CS3I (for h"' iWidjop") 



SIGNALS INVOLVED 



COMMENTS 



PHlO 
TiL 



R/CSSI i M(FAFLl3.PHio) 



PHU 
T8L 



DIT'' ^I'^iAa iteroCti'ons (s3 clocks n s Voft" S'S "if Una") (a"' tcratt'on IKrougVi naxtto 



(iniTio.! csndrti< 
CotOTRoL S1<tMALS ; 

UIT (awideu ite-eLti'ons) 
DITEX, C list clock of DIT) 

ConItRoL FuMcTioNlS : 

P + \ -&* P i"tsroLons ctr, | l 

^ i) DiTE; 

susto-in PH=1 J 

TSL 

(o-dvanceTa PHI2.) 1 

MF?Ci/| (q-."P, ch:. liT»lTe> 

RA^VJ (stop 'm1:iyTuff».i;ility) J 

REfSj-lsTEl? CoKlTR'oL'. 





'a+D + CSSI — ^ Sx£-« 
BO ~t^ A 31 utit'il Pai = 
■ Bx2 -v-B 
.K+fc-H- 831 


-A 

J 


■ resiiiue. 



: A conto-ins Bx\aA'\^\>sLe.d num«r.| .(l',CS)coMa.in -jaene 

FAf^DSF/D.PHII 

WTETx = (FA FLD).Cra . ( Pa7. Pa'=1 , P3o) 
+ ( .' ).P£i.{ " ) 

PcTPI =(t)lT. M&lTex) 

S/rsL = FAFLi. PHI! 

NIRCl/l = (CIT.lilTex) 
RIEM .- ( '• ) 

TsxADD =DIT 

{axsli --hit, ^l(FASW.pa<:) c ^:t 



<i.si:'iW<±i'oo ■ (a°« o)) 

ml. clUo ysicJ4|A|<E|c() 



sWt-. P=HH. (£3ri Clock) 
loftg ; P=. S4- (5£"^ .' ) 

■P Wa.S JeareJ In PH3 



resid!ae X S -*-* A 



s/a3I -A^SLl .A31EM/2 *- Bo,FAMDSF/l ♦- FA^ iDSF.t^ CfaFLD ,(PHII.P£4 tPHls)) 



C-^D 'if (MWMSK'W.)") 

i-.t (MWhl©K+4)r 
I -r+CSBI J ' y ' 

_ i — 
WWM, K+^ + ^^w^l, Kt4 

(c-).(s-) + (c+).Cs+) 



BXBLI rDIT 

S/B3I = K44.FAFLli.PHU 

DKc/D retiocesio (FAFLD.PH 1 1). hJ (lAWtJ e K4<.') 

DXNC/^ .. .. ( ■■ ) .( .. ) 

S/CS31 = ixHc/D 



FDL. FDS 



I '^uotitrit I 

K44. meo.nS pos. residue. 
polanTy «T a*nom. clockeii 

> infe t)jC5 is 6PMSltf}> r<5iduft 

claeXea inta A. 



7df'1 
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PHASE ; 








FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHI2 


(■pmaJ '\tero^{c!in ") 






T8L 


I > competes jquatlenXl 


AV,SUl =SXA = FAFUD,PH1£ 

s/A31 = AXSL|,A3IEVJ/S*- K4<;,FAFLl>,PHia 


.E4-.„ _^4. 

a (T short 2 it long 




set up tor 

' _ n«goXion 
L s/c^ 0003/1 if sliort On s 1 ^ ) J 


Dx/l - (FAFL.PHIS.") 
(s/qaooz/i) ^ ( " ).NFPRD 


(t^uoticnX IS "n'glit ali'jnejl) 




s/LR3l/a (W S-^BWvl 'if lonij) 


s/LR3l/£ = ( '■ ) 






s/T\OL if lonq 


S/tIOL = FPRD.PvUcL 


"FLO(^Tlhl(T POlHT RESULT UOUBLE 


PHI3 


(ncxt"ta lastpViase, I clock,) 






TlOL 


MOTE; %e. kuotieni:) is in A083) '^f sVi< 


rt or in A4-83I iT long , The. most sijn\Tca.n't 


heK,\s non-*era (unUss RTa), 


if 


(RT2. I's on \f cfl^er o^eroovd = o") 






!on<^^ 


FPRR is high: 'Vl, PT. RESULT REAt>V" 


FPRR = NA47 . (KiA47ai 2 i- rAFL^.OE +f?T£) 


Cre^ocfiftti FAP_I?.PH(3), 


TtL 


Pa + K— >• S iT oaotient nea. 


SXAT5D =. (FPRR).KJ(F?TStFEUF,HFz),FPR 


\«i\\ be hi^Vi ms'ignifi'cant.y 


? 


J ^ ^ s .. ,. pos. 


SKA =C '■ ).^^C " ).f^FPR 


sWrt 


*■ S iTonderflovi/ witti F? = , or i\ RTi 




m"friTi ©\ior"t cast since. 




S -^ RWx ! iT iong (and not 'tra.p) 


RW =C " ),FPRI).HFTRAP 


54707 ore. l2^<=reJL), 






' S4-87I -M- A083I \? long 


AXSR3a = C ).^i(FAFLD.©2") 


m, s. tits oF auotient , 






SOBTi -^ A0631 'if sViort 


A/.S/3 =1 FAFLD,PH13.»a 


■ejiunt. ou.atierit, 






E+4.^-/^ A0I07 
(0 -^ AO) 


AxE = (FPRR)^ (i,e, ET-HAIjEo20T:^fiO£07) 


uninverted e-yp. p\iJS tio-S, 




I's — * CS0007 iT rasult n«^. 


c.SX.1/5 >= (, " "),FPR (for sign ""S'e'''tl<: n a-nd «-xponen"t invJersion) 1 




s/t>RQ 


s/drq = ( " ) 






s/rau 


S/T8L = C " ) 






s/PHlb 


BRPH\? = ( M ) 





FDL, FDS 



8of=) 



PHASE 



(^conti'nuta.) 

Trap lo^ic: 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH\3 



fo^erTlovv) (onc.onditl\or(a.\) 
unclef^lcW Ofl=a=l) 
dwicJt i>y tero (uncornAiUonoJ ) 
(\nKi\>it. S-r+RvJvl) 

s/trapI ^^ 

s/TR£<=i J 



.mf» 



ts 68, 



FTRAP = 

+ FEoF 

4- FEUF, FE 

+ CCS 
RW = FPRR,FP(^,»^FTf?AP 
s/TR/^P = ^FPRR.FTRAP) 
s/TRa<^ . ( I. ) 



FSTdP =(FAFL.NRTz),^JEO.ei 
FEUF ' ( " VEO.tOtI 

see. s/cca in PH7 



PHIS' 

TSL 



Ai © CS — > S ii Hot, C>^ao =0 or Jl'iv Wy o) 
S-t-»RW "if MTRftP 

f^ fs^^-A 

CCSj'V -S I -i^A3!(iner^ii) 'f result #0 

contr. [s/tEsTA 

I -v-*' CCl iT axp. undciTloW 

I -y-»CC2. " under/ovemoW 



EMDE I FAM&SF,?»H1S' 

S-KPR = FAFL,PHIb,l^(RTi-(-FeuF,lvJFa) 



AX,S =CFaFL,PHIS) 

A3>K\ =( " yvJ (rT* +FEUF, NFe") 

S^TEsTA - FAM:dsF, NFASHFX.PHlS 

S/CC) « (FaFL. PHIS', feuf) 
S/ccs = C " ) 

4- (FaFL, PHI?, FEOF ) 



CS0007 ''^^ °" " "*3' rctutt^ 
(in'hiWtteJ tyTRAp,) 



(.insig. - nceJedW lofta F>|FLAS) 



(inliititcJ if iiiv. by -aera) 
CCZ. wi\l bs. o»i i) JtN. \if Ts.eJTo 



FUL^ FI>S 



^of'\ 
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PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



t^e^ e v-^-y e PRO- T<i:iZT bl^ 



5/bRQ. = FABS/I . EXU 
PROTECTS IS = t=ABC» 



^ml*^ ■^i^o>n PHI -t-kri/ 



PHI 



P«L 






)(a.-3/ 



FS-S2- 



Cm 



bo-ii 



Dxc/4 = FABS . P«l 

R— »l-ft occurs lAM/tss yoresef" ofierwfse 
AXRR- = FASS. PHI . MRi 
AX/I = FABS . PU\ 
5/LK3I/2 = FABS , PH( 
S/T-&RL = FAB(9/l . PMI 



(sxtenij si^h of d\iD»leicfcMcnt) 



•for R u I 



•LI^ 



PUZ 



PH£ 



r<sa 



A+b -*s 

Rul -*LI^ 
RR-^ A 



SXAbb = FAB©/2 . PH2. 
BXS - FAB(>- - PH^ 

Preset" iv\ PHI 
AXRR - FABC5-/Z . PHZ 
yLR3\/2. = FABO . P^^ 
S/riOL/i = FABCr . PHZ 



■fov Rv 



'LR >rv PH3 



PH3 
TIOL 






CBS =^ 



-^ CC3 
Bro.-r.cAv ta PWa.se S" 



Pres.e-1- i^ PI4 2. 
SxJi = FABO-ZZ . PH3 
RW = FABO- . PH3 
£>X/| = FABS . PH3 
R/CC3 - FABS. PflS. M©-7 
l^/CC*f « FABa-/! . PH3. MQ-7 
BR-PH5-= FABO/l . PH3 
S/TSL = FA BO-/ I . PH3 



(soAie. al!splacem«nt) 



MBS (41) CBS (Co) 



^fs- 



PHASE 



FUNCTION PERFORMED 



TBI 



SktK B yJ^Ut 2 (B30-* Bo ^ B3» -^ Bi) 
A -^ S ^^ E 

(Ao-7 7^0>NIMT =^ Set kW Mo<ie 
(Ao-7 =0^ ^ INT ^ C^ 4-0 PH6A 



SIGNALS INVOLVED 



BXBRZ. =■ FABs/PHSr 

AXPRI?a - FABS/PHS 

SXA = FABS-/2. . Fl>,S' 

&XS - FAB(^/2 . PHS" 

S/SuJi = FABS . PHS". HA0007 ^ . NISJT 

S/t'HA « FABS. PHS". A00O7 3 
+ FABS.PWS-. IMT 

S/TSL = FABfi/l.PHS" 



COMMENTS 



TKese circulair sUiffs 
save ^ytk o^Airessfyva 
bi+s rri povltiov^s 0*1. 

SWI usei for Werd Noje fli^-^l.f 



Pfj6 



. M3S. R y^O, UBO. MBI.WAO./VAI. E>3 '^ S/wM 
WMo Rj^Ou CBS =^ ^*'^ Rt'jyuest. 



SXB = FABS . PH6 

PXS/\ = FAB&-/i . Pt^6 

S/SuJi =.(F>>6S.©-7).PH^. (NBO.HBl./Wi'.W/»l) 

.NRS. NE0-5"E. 
MRca = f'ABS . PHfc, SUJl 
■+.FABS/ Pt+^ . NRl- 
•^FABS. PH6. MO-7 
R/Su/1 = FABS . Prt6 



be+ tJor«L Koie i-ni;t*,'ftfr. 



P>^7 



Ckdv 



P-*LB ^ MB — *C 

WM =^ P+i -^P 

R^O . NWM -"t* P-4- '/If -^P 

Protect F*.\( ^ s^l- PF 






R.t.j.u.es+ Set rw P«6 
DXC/G, =FABS.PW7. SlOI 
&XCBP = FABS/PH7. A/SuJ| 

PCTPI -sFABS.PRT. SUJ( 
PCTPI = FABS. PH-7 , Nf^? 
PA33 =FABS-PH7. Mi^Z: 
S/SU(2 s FA BOA. PK7. Pit(9Tis:cr5 



S/r^L = FABS/i . PH7 



MBS, CBS 



lOord. ->>♦ Ci (H8S on//) 

Couw+ P *<>»■ Tiext" wov'el, 
Cou-nl" P -for neitl" tyte 

RcTnoiber Menory ProTecT 
f^ilurt(wi|| be useJ 
r-h PHr3 to e^usc ferAMtk 
to exf^ se«Me>»cO- 
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PHA 


rn 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH8 


P-^ S -^-* B CP32-+ S(5^ P33 --►Si) 


iSKP = FABS . PHS 
BXS = FABS. PHS 




T4L 




SA-+U= FABO//- PH8 




PHf 


A— s- S -^ P 


S>tA " FAB(»/l . PH*? 






SO-^ P3a, Sl-,".P33 


PXS/I = FABO-/1. PH'i 






0--^ A 


AX/l - FABS . PH"^ 




T4L 


CBS => S./N(i-X -for -t>->'S 


Cs/N(i-X) = FABS . PH=I . MO-7 


P^t.it.r -fovr PH(0 




NPF =*> Set Reo^iAts-t 

MBS . WwM "* Pr(-;.«.(re W 6J9, /?/rjyi. 


MRQ. - FABS . PH*? . WSUJI 






S/MPJ?X= FABS.&7.WSUJ!. Ptt<^ 


Prese+- ^0^ PHIO 


PHIO 


P— »UB 








MBS. WM «* b — ♦ S — »• MB 


SXb s' FABS. ^7. PHIO . SUJt 








hW as FA&S.<57. PHIO ,Si*Jj 


Wv"!4-t tv/d^c! 


Ul 




S/'JAB5^ FASS.(37 . PH!0, MSW! 


1 Byte &£l€A.te<l hy ?3ZJ^ 






MuOB= FA&S. ©7' PH(0, MSiAi} 




CBS '=*» MB -"C^ C— ♦t>i'V--il 


DXCBP =(5-U(i. d-LO. PRIO.NPWA 






W M A N PF A kl PROTECT FAIL ^ E - ^ -^ E 


Eb4= FABS/IO . S\/^l 




P+|t*P 


., PA33 =- FABS/\o . ^JSoJl 


^ Coo.>,t £ o.v,A P 






MCTEI = FABS/iO 


■foiT Wovi Mode o«^ 




M8S.NVJM.NPF.<f*'^T'^^T FA(0=^E->-^£ 


pcrPI = FA&S/|(? 


Byte. Keie, (MBS only) 




=>p+k^^p 


J L FABs/(o=F/ABs.p;//aA/sw2..wpR©r£cri>.o 


7 




C8S=^ -D->S-^A 


AXS» FABS. PKIO , N&l 


Preset, 




Profect Fcl(^ Ser PF 


S/Swoa= FABO- . PHIO. PRiS-TECrii 






MBS »<9 St^eLMcl^ To Pka.se /^ 


BfePHl3 = FABS ^©-7. PHIO 












PHII 


A + D — S-r*A 


S>KAt>t> = FABS . Pf+ll 








AXS = FA6S . PHK 




r«. 












S/rSU - FABS , FHII 





MBS, CBS 
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PHA 


T7 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHIZ 
T8L 


NPF . AO ^ Souf- CC-3 

NPf. nao , CA/o^ 'Sp s«,^ CCf 

HPF. 0=0) =^ EL-I-»**E 


CS/CC3/|) = FABS. PHI2 . A^SUJ;^, AO 
S/CCf =-FABS. Pwa,MSUJ2.NAO.Hylft?3lH 
MC-rE.1 = FA6S. ?W\X. NSiAJa, . Aoosi* 

PcrPi = FA05 .PHu. NSi/J^,. AO(93(Z 
PA33= FAe3 .PHI?-- MSyJ2-. AOOBI-Z 


1 

\ Couvit ^oiT eo-ak U^tc 
/ (CBS .^\y^ 


PHIS 
T4L 


P— *S-^A^C''^3.-*5<'j P33-^S0 
PFv^IWTv^ Aj^Ou E»0-*»!i-ot« PH4A 


SXP - FABS , PH13 

AXS = FABS . PH-13 
"l BePH4 =• FABS , PHG 
J S/t»HA«^FABS,PHI3. (SWX+INT+NAOOlU-^E^) 

S /rSL = PASS . PH13 




PH4A 
T8L 


SxZ-^A<3-30 50-.^ ASj 
Bxa-** BO-30^ BO-1^ B3| 


SXA = FAB5A . "^WC 
AXS LI = FABSA. PHi 
BXBLl « FABSA. ^^^ 
S/LR3lA= FASSA. PH4 
S/CXR.R= FABSA ' Prt6 
S/T\oL = (s/cxRR) 


7 Prtset fov PH7A 


PK7A 
Tiou 


A >3 

Sxi-'**A0-^O S0-^A3/ 
E-* AO-7 ^ 

r^ul — > ui^ 

RR-.^ C 


5xA= FA0SA . PH-7 
AX5LI = FABSA. PH-7 
AKB = FAB5A. PH-7 

CXJIR. J 
s/i_R3\/2- ^ FABSA / P^7 
s /-rSL ^ FABSA . PH7 


. (°^e»e"f" -for PMSA 

J 




Rul — *LR 


SKA » rABOA/a . Pna 

f^W = F=AB(SAA .PHS 

LR.^i/l. se't fv\ /9k«-se 7A 
S/-rsi_ ^ FA0c>A/i . PH8 





MBS. CBS 
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-Sfe- 



PHA 


77 






"" / FUNCTION PERFORMED 


SIGNALS "INVOLVED 


COMMENTS j 


TBI 


B-*S 

Se. ' Re (jL.u.e.s'r (-for nexX instruction) 


AXSLI = FA&®A - PK^ 
DXNiC » FABSA . PH? 

Mj^Q^/l = FABO-A/J , PHt ^li« c.Luts«« Q-«»P 


PHIOA 


A-t-D4CS— * S 
Se"*" I>«'te.rirup1' i U le 


AXS ^ FABS/4 . PH/0 
DX/i = FABSA , Pf4/0 

CSXi/f ~ FAB5/4 . CMio . SwJl . SiaJZ. 

s/DR.a= FAB&A . PHIO 
S/IEM ^ I=AB&-A .PHIO 




T/OL 


1^— *LR 

CLBS . Cce^ u CC4) ^ fE =o) =^ E.A/5& 

PF r^ Set +-*^£cr3 


o^lwc^yi clone M>iless &t+ c>"Fke./k»/is€ 
SXAbb=PABSA.RHII.W'?3l. W^2 
RUJ = FABSA. PWIl.W^Sl. A/R2 
&M5E = FABSA . PHIt. NJ(57. CC3 

-f FAB©-A/I . PHll - N&l . CCf 
-t-FAB(5-A. PHll . E^ 
S/rRAP= <ls/TfeAcc4/0 
0./-rR.Acc VO=FAB&-A . PHl|.SW2.A/r^4f 





MBS, CBS 



5<sfS- 



PI 1 A*" ■" ' 








"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




Se1- b^a ^or ^II MPHA PU^SeS 


s/riR.G^ = FAB©/1 - Hxu 






Ccv,er<.+e T^OT^CTUb U 41 HPHA PhcLies 


PK©rEcrDlS= FABC5- 






Preset i,R3l/i "P"'' P*^ ' 


S/LR3IA = FATR. CPI^e^2-- WIA) 




PHI 


C/2-3/ -^r5i'3~-3l 0'5 -^ l>o~n 


i>XC/3= FATR . PK( 






I?^l — * LR. 


LR3.)/2. se-f- i vi PR-EZ 




T+RL 


RR--^A 


AXRR = FATR. - PHI 








T4RL =- FABO/l - PH! 




PH^ 


A -^S 


SxA =■ F'ATR.. PH2L 






S-t-*lE 


EXS = FATI?.- PH2. 






S^-*B 


E.XS ^ FAB!5-. F'H2. 




TtKL 


(r^o")=^ K.R.-^^A 


AXI?.!?. ■= FATR. PHX. M R."Z 






R— *LR 


\noryncLlly accord W-M less preset cttier^i^/'se 






0^>A 


AX/l = FATR. Pfll 






(1^ = 0) =» /& — ^ CSO-7 


CSXI/S- = FATR. PHA. RS 






Set t.e3fA ^°*^ ^^<^ 


S/LR3l/:i = FABO-. F'HZ 








S/TIOL = FAB©. PhX 




PH3 


Rul — ♦LP- 


LR3J/X set ix pHi 






A-*-D + CS — »S 


SXAbD - FATR . PH3 






S-*RW 


RVJ = FATR. . PH3 






B-*-4-^B CB3o-*B0 B3l-»Bi) 

Set FP Cr.TsI- Pa,ss Flf-flo(>) 
R6se+ PF (Pro+ect F..>( Fli/»-f(o)«) 


BXSR2. - FATR. . PH3 




noL 


S/SoJ| = FATR.. PH3 


fsiTia sw; 4i<»r Fp 
USivvi SWA for PF 




^/St^^e. occur* "i oJt EmE dr^o-^im) 




rrss »* (D— ►ccf 


f?/CCf - FAB&/I . PH-3. N07 




BrciYitk ta pwr 


BRPH5-JS FAB©/4 . Pf^3 








S/TBL * FABO/l . PH3 





TBS (A-\\ TTBS C+o) 



of £■ 
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PHASE 



I 



FUNCTION PERFORMED 



T8L PF^ ProWt R..,' I u (fe-o) ^ IMrwCC4:^ 

Bv^vicU to PWW 
MlPPvj Pro+et-t F«.i I y (e - o) ^ J 14 j^ qq i|"] =j, 

P-*LB ^ 

Mot Ff> ^Dxi-3\~iK-^ So-7. e+c 

=* S — » Mb 
FVote.«i- F*.;| ■=> S«.t PF 
K PP ft N<PF v^ P^S-TECT F«Li ( u CC*/) ^ 
P-+ y^ -T* P 



SIGNALS INVOLVED 



n<6 

T6L 






PH7 
T4L 



P-r 

MS' 



LB 
■•C 

c- 

S " 



• Dzt-3l (Oo^-n Ail^>) 



%K% •=. FATRg-. SuJ( 

PXS/( = PATIOS'. SlO( 

R/SWI = FATR . PHS" 

S/PHA = RAT/?g'.(soJX+ PROTECrD+CC4+E2+I«l, 

BRPH'? = fATRS, (SW2+ pforEcr!)+cc4+ EZ+ imt;) 

FA^Q=FAT(?£.N(?.wi+PReTECTb+CC.++&i + INT) 

Nov-wft.(l^ occurs CAYikss se-l" oHs/w.'se 
SXUAB « FAT-R. . NSuJI. PHS- 
hWB = FATK.. NSuJl . PHS" 
S/SW2. = FArf5, PH5". PtWJ-TECTb 
PCrp \ = FATRS". N Swl.N(5W2+PP(»TrcrD +CC4) 
PA 3)3 = FArR5. WSWI , N(Swi+ Plf&TECTb +CC4) 
S/LR-il/a* FABO.MFABS. PRS' 
S/TTSL - FABO/l-PHS" 



COMMENTS 



B^re seltct&d b;' P32-3? 



Ll^ 



Protec;^ Fcl", I ^ Set PF 



A + I> 



O's 



b 



fJorvno-lly occurs UVlleSS Ssi" otke.iMoi&e 

b^^CBP - FATl^. PH6 
SXLP ^ FA&©/| . PI46 
BXS = FA-TR. , P14G 

Not^iMA,/!/ occurs a5i'es5 Ser ofkerw.'se 
AXR.R= FATR . PH6 
S/Suoo. = FATR.. PH4 . Pl^S-TECrD 



SXADb = FArR , PH-7 
/4r)CS ^ FATP. . PH7 

bx/i * FAre.. PH7 

■r-4-L = FABO-/I . PH7 



Byte si^kctei b^- P3a'53 



TBS^TTBS 
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/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHft 


A-*PR, rR-r^-^>4,(PR36-*^o P/?3I-»A|) 


AKPRRl = FATR , PHS 








S/T-4L = FAB&/I . PHS 




T+L 








Prt7 


A — S 


SKA =r FABO-Zl . PH't 






S-T^P (S0-y»p32^ 5( -.^P33) 


PXS/i = FABO-/1 . PH"! 




T4L 


Sert Ra.dLM.cs'f' 


MR-a * FATR , PV^'^ 






MCTEI = FATR - ^W^ 




mc 


P-*LB MB— »C 


Rt^ucest^ iwo-Je ;v^ PH? 






C — * b-2«%-3l (D9w„ >AI,'4>) 


bxCBP- FATR. . Pmo 


Sytt sclecfct! fc;. P3E-33 


TiU 


, B->S 


S XB = FATR . PHIO 






S-^P CSo->.P32 S1-»P33;) 


PXS/I « FATR.- PHIO 






0-y^A 


AX/i = FATR . PHIO 






pR(»Tecr F/iii- "^ se,'^ PF 


S/Sua;L= FA&©-. PKIO. p^©-rrcT]) 






TBS r. M (PF u /Votecf F/u f) ^ ^tgufsl 


H/^(5 = PATT?. (?7. PHIO.W/*;eaT£CTb. NSu/?. 






1 i ->** CS ^ s«^t NPiex 


5/AiPRX - FAT/^ . PH/0 


foir i>^(D a/.'^vi ;», /'/^S'or /( 




TBS =^ Bv-d,>,oU -ha PWs€. 5" 


BRPHS" = FATft, C5-7. P;^/0 
S/TaL= FATfe.O-7. PH/0 








S/CXS = C®-U'+ • <5-L5, AJPHA). PHfO 


1 Foy TT6S ovilj.. 






7 P^tSt'^ ^ctr P/+// 






^/TlOL='C^(^^' O-LO.A/PHAJ^P^IO 


J 


cvt* 








fel. 








?n 


DA4-3I -»»C~* SO-7 


SXUAB = f^TR. .PHI! 






S-» C-^^D 


DXC/6 = FATR, PHII 


cxs scT ;» ft/)o 


r/oL 


f? 1^-1^ A 


A>tRR. = FATf?, PHI] 






Rul -»LR 


LP3I/2. 'S,e.■^ .'>^ PH /O 






rs -"^ C5 , Stf WPRX 


s/Nf>RK - FAT/r . P/f// 


|S*t -for *AMt>" oyoe.ir«Lf,'«>i 






r4RL « FAT/^ . P^/l 



TBS, TTBS 



3of£- 
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PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



FHIZ 



r4i?L 



Ann 



NPRX scf rr> PHD 
AXS =r FATR. . PHU 



P///31 NPF n ('/10-7 ^d) =* S<s.-^ CCf 
TBLl HPFn Mf?5t nfRTtc,)r\CM-7/fo)=^A-^S 



5/CC4 =Cl^ATR. N5wa..NA00072). PHI3 
>ioiryM«|(y. occurs M>l/e&5 Set" ofAerwiSC 
5 M=^(FATR.NSW2. N>»00(37Z).NI??. N;?3/ . PH 13 
/? k\/60=.((=ATR.W Si»/a.. NA00iJ7*J. A//?Z. WR3|. P///3 
BRPHir= FATR. . PHI 3 
(S/l-ifL/i) - FAB^V • P^+'^ 



Wrife t^f* ^ 6>i^ 



P#?A 

T8L 



p-->-s 



-30 SO-^ 
E + l -^H 



A3f 



AX.SLI = f^AB&A . Pfff 
MRQ/I - FABfi-A, PH? 

PC-re/ = f^AT/^A, PH? . swa. 



T6l 



S 

Sx2 



'Ao-3o SO — */43f 



e-^^AO-7 

Set T^[^5^ 



SX/V = f="ATR4 . Pf4/0 
AXSLj = FAT^A. PH/0 
AXE = FAr/5.A- ^^/O 
S/IEAJ= FAT/e4. P^/0 
S/bR.Q- F/\TgA . PH/0 
S/LR3I/2.- FAT/e/l-, PW/<3 
S/TSL = FAT/e/^ . P«/0 



TBSjTTBS 



f ofS- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



P///M 



rsL 



Dan 



I?ul — ♦ LR. 
A-9-S 

S — *- Itw 
TTB 5 /^ e=0 =^ 0-i^CC4 
pF ^ S«^-f TRAP 

^*Se"^ r/e.Acc*f 



TBS.TTBS 



Ci;3//i Scf- ?« 


PHlOA 


SXA = FATfi-A . 


PI4II 


RW ^ FAT/5.A . 


PWII 


(^/CC*/ = FATRA . 


A/O-7. PH/I. Eg 



('S/TRAP/l) * CVfl^ACCH/i;) 

= FAB0-A/l.Pmi.CCi-.N&7 



Sof S" 



■5=1- 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PHI 


ClX-31 ~*^ bli-31 


1 

1 5XC/3 = FUEBS. PHI 


l)>Sj=iacernent -^ 3> 


T*^Rt 


(RR.:) -,-!» /\ 


AXRR = FUEBS . PHI 
S/LRBl/2. = FAB«-/2. 


1 






S/CXS ~ FASO-/2. 


r Preset ^^r PH2. 






S/rioi- = FAB©/Z 


J 




DisoLlole HevMoty ptroTectioM 


Pf^s-recrbis = fabc» 






uv^t-,1 PHA IS se.1", 






pHe 


CC\-f — * bU 0-3 


DUXCC = P^UEBS . PHI 






0<f-7 -* tJU*}-? 


1>UX& = PUEbS . PHI 






1 — * bus 


JiuCLQ-ct: ^ Fuess. ph^ 




TfOL 


1 -* bW^I 


bUSrART= FUE-BS. PH2. 






A-Vb — • S 


SxAJ>b= FAB(9-/i. PH2. 






S ---^ B 


BXS = FAB®-. PHI 






s -^ c 


CX5 pre-^ei" .A PHI 






(R-R) -^A 


AXR.R. = FABO-/2. , PHZ 






Rwl -* LR. 


LR'2.I/Z present fvv PHI 








S/LRSI/'2- = FAB©. PHi 


] P«-^-.«.+ -Po^ PH3 






S/TIOL = FABC9-, PKi 


PH3 


D— > S 


SXD = FAe,(9-/2. . PH3 






S ^RVO 


RUJ = FABO- . PH3 


Save displacernent 


noL 


Rul —^ LR 


LRil/Z. p^t^ei- ;v, PH2 






Co-7 -7-* bzH- -31 


bXCR.14 = FUEBS . PHS 






0-»^I) C"^S"3^ 


S/TIOL = FUEBS, PHS 






IiVl "^ FABS, PH3 





EBS (C3) 



of 6 



phase/ function PERFORMED 


signals INVOLVED 


COMMENTS 


PH4 


D — > S 


SXD - FUE.BS . PH^ 






S2if-3I — * bUo-7 


DUKS — FUEBS , PH^ 






\ — * bus 


bUCLC^CK = FCJEBS . PH^ 




TWi. 


Rtae-i- PF (Pro+ect F«.;l' ?i?"^ 


bo'ne loy CLE.A55 o-T prt-viouj EMJ)E 


Us;v.^ SW2 -fov- PF 




s/c>cRR 

s/tiol 


BXBR.2. = FUEBS. PH + 






(5/CXR.R;) » FUEBS . PHI 


"^ 




s/Tiou - Cs/^xrr) 


■ Prese."*" <=-o»^ PUS" 




s/LR3l/a = FUEBS , PH4- 






O -r^D (so PR = A not pWe) 


DA/l = FUEBS.PH4- 




PHS 


(ew+tred <:ro>*« PHt-^ PHI*fjOV PHIS' 








(Ao--? =0)^, PF^ IMT^bUT=^r6 PH8A 


S/PHA = PUEBS.PH5.(SW2+SW3+A0007?tINT^ 
BRPH8 = 




(Ao-? =0)u PFu iKlT^DUT=* 


TIOL 


SWvft A ri^Ut a C<-ircult^y) 


AKPRRL=PUEBS, PHS. WC "' 3 


SUiii^r vi£- PR. 




A-*S ^ 


S>CA= FAB&/Z . PI45- 






S -»^ E. 


EKS = FABQ/2 . PH5- 






(RR^ -7^ C 




^IsplajiemenL -»»* C 




Rul — » LR. 








S./LR3l/a = FABCJ.MFABS, PHS 


^ov Rul-*LR iy\ PtfSA 






S/TIOL = FOEBS.PHb 




PH4 


A-*S 


SX A = FUEBS . PH6 






S-t«-*P SO-*P32^ SI-^P33 


P X. S/l = FUE.B5 . PH6 




TIOL 




MRa ^ FUEBS . P^i> 






S/bRQ. = FUEBS, PH4 




PH7 


MB— *C-*-* bz^--3| (DouoM Ali«ivi) 


DXCPB = FUEBS. PH-7 


ByTft se.le.cd-e A L,^ P32^33 




SKB « FU&&S . PH7 




TfeL 


S ->* P SO-rt P32^ Sl-i^ '=*S3 


FXS/1 = FUCB?, , PH7 






PR<»TECTb^ -^ SeT PF 


S/SWZ = FAB©/2. . PH7. PI^»TECTli 


Ui;v^9 SUJ2 -^or PF 4-? 




Se.1- Pe«j^i^e,»t 


M&Q = FUE-BS , PH7 


Dcid'A 




S/T10U= FUE.BS . PH7 




Releoa 









EBS 



2cf6 



•60- 



PHASE, 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHS 



r/oL 






PW9 



TWL 



S — * &U0-7 

I -— ► bus 

Ki DR.Q -^ Repea.1" Pko^st S 
I's — » CS^ Set MPR.X 
l>UIO =* Se-t bftQ 
bRQ »a^A-4S 

=^ S -*♦ Pj SO^ P3i^ SKP35 

=^ C's -^ A 

3>RQ . liUIZ , Pitd-TEcrD =^ Set fF 



I -* bus 

N bRua ■»*» Repeat PH9 
I's ^* CS^ Set NPex 
bUlO =* Set 1>R.Q. 
jDRSi =* bUo-7 -^ ^2.^-3/ 
bRQ.liBR. iUISL'^ S*t bur 
DR.Q . M5UIZ -^^ Se.1~ Re^M.esf 
s^ S«-t bR-Q. 



SXb = PUEBS«..Mt>e<5 
bUXS = PUEBSa. Mbt^Q 
bUCLSCK.* FUEBS . PH6 
BR.PH8 = FUE-BSS. NI>ft.Gi 
S/M PRX = FUE.BS . PHS 
S/bRQ - FUE.BS.PHS. \>\^^\i\^ 

SKA = Fue.BSS.bRQ 

PX<s/| = FUE-Bsa. i>Ra 

AX/I = FUEBS8. bRQ 

bXCBP s FUEBSd. bRQ 
► S/SUJ*f= FUEBSS, b»R.Q . bUI2. 
S/SiAi^Ls FUEBSa. bR^. bUll.PR<JT£flt 

S/TIOL = FUEBS. PH8 
♦ m/SW4- = FUEBS8 



SXUAB = FUEBS . PHI 
bUXS = FUEBS9. MURQ 
bUCLO-CIC = FUEBS . Prt9 
&R.PH1 - FU&SS*?- UbRa 
S/NPR-X = FUEBS . PH"? 
S/bRd = FUEBS? . bUEWb 
DXDU = FUEBS'J . J>Ra 

s/siA/a s pl;eBS9.j>rq. Dfia. sw^ 

Kl^Q-FUEBS*?. bRa. H^\J\X 
Vbl^Q= FUEBS? . bRfil . KibUlZ 



Byte of sowrc« f#tfer«-^W 



bUlO \^ En^ r;el«i 



DouJv^ Aha»( (fcy+t fifltiecfiii 
b^ P<1, P»»^ 

Byte Re^^^u-est (bBR)«. 



Byte of beciwJ Mo.-* bU 



Eirtei byte — » b 
%iaJ3 use^ for I>ecr>M«( 
L>>y;t rr-L/) ^6Ut) ?lifftij 



PHIO 

r&L 

D(xt(!L 



S -* MB Ctyl-t'i 
H(DUTo PFo PROTECrb)=^P-+>^-^ P 



PRo-rEorb 



«dOE-| 
S*1- PF 



SXUAB ' FUEBS . PHIO 

MiA^B « FUEBS, P^^'^O 

PCTPI = FUEBS. PHlO.H(swa. + Sw3 + 

PA'2>3 = « " " 

MCTEl* II " •• 

Sat SW2 « FAB®-. PHIO, PROTECfD 



Write Byte selected k/ P3«,33. 
pRorccrb) 



EBS 



3 of 4 



phase/ function PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHU 


P— »S ^ P32-*Sfij ?33 -»S| 
S^2. -r» AO-SOj So-.*A3l 


SX P » FUEBS . PHIl 
AXSLI - FUEBS . PHU 




PHia 


B— »S 

S-»->P, S0-«P32^ SI^P33 


S>XB = FUEBS . PHl^ 
PXS/1 = FUEBS. PHt^ 




PHI3 

TfeL 


P+ >lf-y-> P 

A — >S 

S>:1-»^A^.S0 SiO-*>A3l 
lE-^ Ao-7 


PCTPI == FUEBS, Prtl3 
PA "33 ^ " » 
S X. A = u H 
AXSLI /I = >* 
AXE « »' " 
S/TIOL = * 




PHI^ 


1 — • I>US 
-^ b 

NJ (PF ^ bur) . bUO -* SeT CC\ 
NCPFl^ l>UtV. bUl -*• Se.-t COk 
N(PP^ JiUr). J)Ua=^ Set CC3 
NCPF w bUrV. bu3 -* Ser CCH 

P~*S^ P32-*S0^ P33— »SI 
fi(PFv^l)UT).NbUI . (CCl v^liBR) '^ 

N(PFwbUT).bUM- ^ l<s-^CS 

VJ(PF u I«JI)US) =» o-»R oJdr. lines 
tnerge 1 wift R o-idr. 

S/T»OI_ 


bUCLOCK = FUEBS. PH14 . MPH3 
t>x/l = FUEBS. PHl*f 
&/CCI = (FUEBSlf.N(sw2 + SlAJ3^^.bU0 
S/CCZ = ( .< ).1)UI 
S/CC3 - ( M i.iUI 
s/ccf = ( M ).bU3 
CR/Cc:i = FUEBSl4.N(SWi+Sw^) 

SXP T=- FUEBS . P\h\>i 

BXS= FUEBS/4.N(StA/i+SW3^.Nbi;J.CC2 
+ FUCBSK .M(SU/1+SU/3J.H5U1 .5W4 
CSXI =FU£BSl+. Nl^Wa + SlA^aK J^LJf 
BRPH5'=FUEBSI*f. (mduS" -h swa) 

s/cxRR = FUEBS. BR PHS" 
R/uRXFl -FUEBSI^. NBR 
s/LR3iya " FUEBS 14- 

yTiOL » (s/cxfTR) + FueBSl4-.NBl^ 


"^ Sets register 
> itJJres* to < for 
J u5«- rv^ PHIS- 

(rei.ii F0SBSI4-) 



EBS 



4-°f6 



-€,»- 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PHIS 

TIOL 


1 -♦kR 
A-+ CS — * S 

S — V RW (loy-hBsl-3) 

Cro to PHo.se 5" 


S>CA!>b - FUEBS. PHIS- 

Rwai - « . u 

KiaJBI. •= h u 
R.WB3 = * 
BRPhVS" * « 
S/t-R^l/2 = t. vv 
CS/CXRR.^= FUCBS. BRPHS" 


Pre«i»1- *oY- Pka.i« S" 


PH?A 




SXA = FABO-A/l . PHS 
RW « PABOA/?. . PH8 
r*ibi nr ■« FUPPi^A Pufl « 




BxBLi* FUEBSA . P ^3 
S/TSL = FAB6-A/^. PHfi 




\. prepare, lo suburoucv. 
c^isp\ ace merit 'in PHIOa) 


PH1A 
TBL 


S kZ '■^^AQ-^0 , So"^ Asi 
1 -^ CS3t 


SXB « FABO-A/Z . PH«> 
AXSLI =FABO-A . P+<? 
CSX|/S= FUEBSA . PH«? « — 1 
S/CXS = '^ 1' 

*/TlOL ^ » " 




?oy S-r*C iM PHIOA 



EBS 



£-of i 



phase/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PM/^ 


A+D-tCs-^s 


SxAbb ■-■ FOEBSA . PHIO 






s— ♦ c 


CXS p»-e.bet ,-H PH9A 






c-^h 


E>XC/6 - FueBSA . PHIO 




rioL 


0-^A 


AX/I a " " 






s^i- A1 


A^Xl « 






E»0 ■=$> Stt Me^H*ry Re-^u-est 
a "■»*P 


MRQ = FUSLBSA. PrtlO. EB 






PX(S = FUEBSA. PHIO, PXQ 






£>«.t Iwt«inrwpt 1 t It 


S/IEN* FAB<^A . PHIO 






Sei" bRQ 


S/DRQ = FAB©-A. PHIO 
S/T10L.= FAB©A/2. PHIO 




PHIW 


A-H>-*s 


SXAbb - FUtBSA . PHW 






S-^RUJ (byte? 1,2*3) 


RWBI * FUEBSA. PHU.MWEI.NCcR&F, 


ATE^ 


TIOL 




RWB3 » H .. » u 






R-»LR. 


NoirAi«.lly occurs uviltss set oHerwfse 






E»0 -* B-Mbe. . 


ENbE. =- FAB&A . PHII , EZ 






PF o 3)UT -* S«.r TRAP 


CS/rR.AP/\)= C5/TIt3LV0 . WPH8 


SW3 ufcfti -for beci>»*o,l 




tiUT -^ Se"^ TlCi7 I 


J + CS/T!^ACCVO 


U-vvi-*- Tirft.p f+ tfLviel 




^ St1- TR.3I 


Cs/rR2.?/l)= FUEBSA. PHII . SW3 


SVJ2. used ^or Pho+Hc-f 




PF -» Se-l- TRAGC-f J 


[ S/TR3)«(S/rRZ«>/i^.N(sARACCVi 
CS/rRACCVl) = FAB6A.PHII.SW2.WTI? 




Dat» 








feie«se 









EBS 



6. ofC 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 






FACV= 0"JZ. CC9-4, KAO-S. »0 


Optodfc detotima S'i9via.l5 




Sa.t CjRQ cc^ck execuf •.ovv pkatse 


fs/DRQ) = FACV, EXU 






CVA *^ Se-t LK31/Z .w pre;5Aira.-t;o>i 


(s/L!?S)/i;^ - F-ACV. &Z, CfkeZ, WIA) 




PHI 


R1^-»A 


MAXRR = FACV. PHI 


WuwU*- +"0 l>9 coMveif+ci — »■ A 




CVS =^ 1 -^ E7 


£7X1 = FUCVS. P«l 


E C0WV1+S re.pi+i+;ovi5 of W5. 


r+RL 


Sa-I" R.e^M.c?f" 


HRa =■ FUCVS. PHI 






G-o "to Pko.se 3 


&RPH3 = FUCVS. PfJI 






CVA ■=> Kv^l ->L1^ 

(note; B rag.ioo-s cleared m PREl) 


fr-e.^»-^ ■> CPREZ.- AJIA) pUas«r 


R-»LR i-P CVS 








PHZ 


A— >S-»^B /Owly CVA \ 


t3XS - FACV. PHI 






<^oes +Kru 


SXA = FACV. PWZ 




TCI 


Q'S __ /^ \-H\-.s ptv.^'se 


AX/l - FACV. PWZ 






Reset CCl 


(R/CC0= FACV. PttI 






Se-I- CX/l 


Cs/cx/0 ^^ «^AC\/. PHI 




PHS 


(CVS. E<3i)u(C-VA- BO.E<32)=*&f /PcjW 


MRa-=FUtVS. PH3. NEa+ FACV. PH3.NE2, BO 


Ms-c, p-'-s^^.^^;?^. 




CVA=*' c.-^b 


i5XC/6='^ACV. PH3. ^7 




CVS=> nt-^h 


bXWC = FUCVS. Pf+3 


pl^ttse Sot 
CVA. 


rioL 


1-^ CS3/ 


CXi/a'= FUCVS. PHS 






A+b+CS -♦$ 


SXAbb -- FACV, PHS 


Aii or Su.lat/>«.tt, 




(dV^ , B3C>")vj (dVS . KOO^ => S -^/4 


AXS = FACV. PH3.a'7. B3O + FUCV5.W3.»;00 


V^e.&^^^t fo A. 




CVS.KOO =* 1 ^^ S'SI 


B3IK\ =FUCVS.Pri3. KOO 






CVA . B30. KOO => Se^- CCl 


S/CC 1 = FACV. PHS . 5-7 . 830 . (COO 


CCl u^e-S cle»-¥"«J m PH2.. 




e +1 -^ E 


PC-Til = FACV. PHS 


CouviT jf€,V*t i'0>\S. 




SU\?T B k*^ ovve Cc/cl;0 


BXBUI - FACV. PHS 






CCVS + SV0|).Ce*-33>-*> P+I -*k P 


PCrPi « FACV. PH3. SWI, N(E2.E7) 

+ PUCVS. PH3, MCCZ. E"?^ 






PV^'i t.ow+ i v\ tie i OM 


Vvcx+ p*^fl«- 





CVACS'l)^ CVS (2.8) 



lofi 



phase/ function performed 


SIGNALS involved 


COMMENTS 


PHS 

Tfelease 


Set SW| 

E^1>3 =* (^e|6a*.t PH5 
e-33 "^ C^ to PWf 
Set- Re«^i>^e-,i- ^ Q -^ P 


S/SUJI ~ FACV . PH3 

BRPH3 -PACV . PH2.. N(E2..E7) 

f^^Q/l = FACl/. PH3. (E2.E7) 
5.A"iol. » FACV .P+^3 




PH4 
T/Oi 


A — *■ S — *R\aJ 

CVS =» &«.+ LK^l/z JTay (?„|-*LR 


SXA « FACV. PH^ 
RbM = FACV . Pt^f 
C^/r&L) = facv,Ph4 
Cs /LR.3I/2. = FUCVS. PH^ 


If CVS •. 

If CVA> 

Covivtr+ei NumU/'^R- 


PHS- 
T8L 


CVS ^ B— >S 

S — ^^W 
S -'^A 

Sett- TESTA 
EMbE. 


SXB =- FUCVS . PH5- 
RW = FUCVS • PH5~ 
^XS = FUCVS - PHS- 
S/TESTA = FACV . PHS" 
SNibEL ^ FACV. PHS- 













CVA. CVS 



5of£ 



-43- 



PHA 


,j- / FAST C^^ST iy.cluJi^s S-t 






"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


?Hl 


CC --^ E 


^xcc = FASr. PM/. (er^. H&s. e-i.) 


Wofd Coixy.+-**£4Hy^u£7 




LM -» O-o fo /=/y3>4 


BRPH3 = FAST. ?W\ . OLA - ^^ 






Se.■^ P//4 


S/PHA = FAST PHI . ©■£ 




T^L 


Sa-t Re.<^uest 


MR(5 = FAST. PHI. 0-2 . N 0-7 


Access /s"/- IVorJ 




STM =^ C-fl tc P^/A 


BRPHl =^ FAST. PHI . &-L&. O-Z 






s^t ff^A 


VPWA ' FASr.PHI . d-z. 






Se-i" Lyi+eiri^upf : kle 


S/IEM = FAST- PHI . (&'^.HO-S:&<0 






Sa.^ Df^Q 


s/bR.Q = FAST. EXU 


DRQ is sei- -fov ».ll 






+ FASTA. EXU 


pho-ses o4 e,>cecu+'iO'rt 


PHM 


C^2> 


DXC/6 =r FASTA . Pl^l 


Moi" &i|.n<^;CAv»+ 




l^ese+ Ivife\rrMpi'ilole 


R/IENJ = FASTA . PMf 






Sfti" I^e<^iAest 


MRC5 = FASTA .PHI 

AXRR = FASTA . PHI. (Qr^.H&^.&i) 




ru 


, KK-^A " 




R-+ 1 — i-k R 


PCLTR = FASTA . PHI. ©7 






SXADD 


SxAbb = FASTA. P^^\ 


yio+' ■s.i^v\i?iti9LV\"l' 






^/T&L = FASTA . PH 1 




PH?A 


A-^ S -♦ MB 


Mw = FASTA . PH2 


P-*kB^ W>r!fe W«\ri 






SXA = FASTA . PH2. 






R+l ^*R 


PCTR, ' FASTA . PH2 






£-1-- e 


MCTEI = FASTA. PH2. 






E^?'! =^ Serf- Req^ixesi" 


MRa = FASTA - PH2 . NCe:=i> 


(E=l'>=NE4-.KlE5.ME4.ET 


T6U 


PCTPI = FAS.TA . PW2. - MCe-C> 


EO tkru E3 a.re 




=^ KK^^ A 


A K RR. = FASTA . rWZ. , N C& = i^ . W(^1 


\<^YioreA, 




=*► Re|-£^ PHaA 


e.RPHe.= FA 6TA. PH2-. W (5=0 . W(?L? 






e = [ ■-» Q-o Pko-fte 1 3A 


BRPH 13 = FASTA. PH2..(E=(y &2. 






■=^ Set Rea w.e5"f 


HRQ/i = FASTA. PH£. CE = lV<^2. 


Qv>P^ 




s/rSU= FASTA . PHa 




ftcr- 








f7el 









STM 



STM 



sm 



L^^ (2a)^ STM (aB) 



=fH 





n 






/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


?m 


MB-^C-^b 


J:>XC/^ = FASTA . PH3 


1st K/orJ -^ b 




£>-*S ^•♦A 


SXli = FASTA . PH3 


y rlaf S/fyi(^,C«.y,+ 






AXS - FASTA . PH3 




(E=^|)=^ P4I ^^ p 


PCTp/* FASTA. PH^ .W(E*l).^tA 
MRQ = FASTA. PH3. N(c=0.aLA 


CE=l>Ne4.WES'.Wei.£7 


T6L 


=i> Set Rt.^M.cs'f 


eo tUvLA. £3 are 






\<^Y\orei, 




Rcsef Ivi+ein^(^^+"ifc le 


R/IENJ = FA5TA . PH3 






C^e -fo PK^s« 5A 


BRPH5'=' FASTA . PH3, ©-l-A 




Dx^o. 








Rtl 








PH5A 










c-^ b 


bxC/4 - FASTA . PH5- 


VJorA -^ b 




5— » S — * KUO 


SXb= FASTA . PH5 


lOoifd -r* Rea!srt"«,ir 






RW =- FASTA . ?\^5- 






R+l -^ R 


PCTR = FASTA, PUS 




T(.L 


E-/-*E 


MCTEl = FASTA. PHS" 






E9t| =^ Kepe.a.f FH5A 


BRPHS- -= FASTA. PH5-, dLA. M(E = I> 






E^ilov-a => SeT Re<^u.e<rf 


MRGi = FASTA. PHET, /VCe-l»Ra).(^i.A 
PCTPI =FASTA. PHff.N(E=/»Ra3.<9''-A 






=^ P4-l-+> P 






E=l =^ Set Reawest 
Cro to rH»3A 


Ml?(5/l = FASTA. PH5-. (e=0.NO-7. ©-2. 


C3^P 




BRPH»3 = FASTA . PHs.(^LA.(S2. (e=l> 




IVt* 








f%:l. 








PHI3A 


EMD 


EMDE = FASTA. PHI 3 


P+|-»»P ttlt. 


T6k 








p*r«^ 








H«<. 









LM 



LM 



LM 
STM 



LNl, sTM 



£of£ 



-fe4- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






+ FASTA, EXU 



Sef DRQ -fbr aI^ plinses 



fUl 



T4fiL 



CC — »E 

Se.1" Iw+ei^rup't'i'ble 

CC -'^^ijea -J>3/ 

CC*rO -> I -^ I>27 
I ^** AS\ 



EXCC= FAST. Ptt/. (p'^-.hi&e; 96,) 
S/IEN^ FAST. PHI . C(9-*f. ^©-r. 0-4 3 
DXCC = FAST. PHI, (Ji4-^N9£, &c) 
hZ7Kl = FAST. PHI . C<i-i.f)0a.G^M»S.!r6 
AXRR/i =FAST. PHI . 0^-3 
l*3IX{/i= FAST. PHI. NO-6 
^s/nq-X) = FAST- PHI - M(9-2 



ev^J of A or D 

Fr-e.fa.rt ^or weaaJTVoin 



/°W2 



r<E.L 



-4 



-z> 



B/6-3/ 






' Bxs - -TAS-r. PH2. 
S/nPRX=FAST. PH2. 



BO- IS- u//v,-le /srese+f/' 



PH3 



ra 



ttf 5 -* Ao-A's- 



SXUAH ■= FAST . PH3 
A-XS/2. =^ FAST. PH^ 



A/6-1 



bX/l 



= FASr. PH3 



/6-3I > 



O^S -^ftlt-31 



i Cowi bi w € ''os ,' f; \/e 4 A/eg . 

J)(fi)s, in Ao-ig- We». I'w Ait--^ 
j=Ve/fla.rt to Bea<tt"«. wwc/rfier 



ret 



Bu A —* S-.^A 



5c"f" RfeavteiT 
set LB3I/) 



S>CA - FAST. PHf 
AXS =t FAST. PHf 
{,S/NGrX-)=^ FAST. PHM- 

MRO. " FAST. PH4 

CVi-B3.\/\) = FAST. PH*^ 



PLW(0?)^ PS»I (01) PLM(Oft)j PsrA(08;^ MSP(13) 

1 



(.STACK msTRUcTloHs; 



of 4 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



b-clolij-s; 






Re.) 



MB— > C-^ b 
Pu/ — ► i-B 
" -A— »S-.<-»A -for PusUes 



bXC/6 = FAST . PHST 

A/S = FAST. PHS". ©-7 
fr/fcl^ = FAST. PHS" 

^s/t-iol/i") = FAST. RMS' 



Moli KIS" 



Pff4 



TIOL 



A+b + CS -*s -^B 

Prevent CA^ry ^r6»«< W»v<ls Ta r 
Sjaa-c<r field J 

£>ifo«sTfc-* se-t" swa 



Sc■^ dXS ^or PH7 



sxAbb -^FAST- PH<i 
KtS" - I. FAST. PH4) 

BXS = FAST. FWC 
S/Suoa -■ FAST. PH4. . bife.MSI«. 
S/SU)| = FAST. Pl\C . bO . WSO 
Ci/T^T.O/{)-fAST. PM 
S/PHA - FAST. Pi\G.blt. NSib 

SBPtf/^=FAST, PHfe. D/(i^.WStC 
S/PHA = FAST, e^C.bO . MSO 

BRPKIH = FAST, PH& . bO.MSO 
S/CXS » (S/CXS/O-PAST.PHC 
S/T8L - (s/cxs/l).FAST.PH4 



\ To PUse /4A To «.to.rT 
/ i>\Stirw:,Ti'ovi :■? Tr-o^jp 
v^-«.sL Uf-f is ox. 



/?ca.Mest foV TSA 



pm 



78 L 



A-^S— >C-^ !>/<i.-I)3| 

O"* --^ A 

Set Re'tiAe&'T 



5 5^ A = FAST . PH"? 
bXC/2.= FASr, PH-7 
AX/\ = FAST, PH7 
HRQ. = FAST . PHI 



PLW, e1c. 



2 of 4 



•65- 



PHASE 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






PHft 



TfcL 



Ral 



b-»S-T^ A 



•=.«.1- cxs 



£)XCA - FAST . PH8 
SXb = FAST . PH8 

AXS = FAST. PH8.(b-t.A+C>L3) 



s/cxs - FAST . PH8 . Wfl-i-S 



TSA — *]> 
/ncr»meyt/t)ttr«i*i«'*f — »A 

Preset fof PH? 



PH'? 



T6L 



O^tfc 

_5sL 

PHIA 



III 
I, .1 ♦ I' 




p— » S-^C 
S€_t PHA 
Cro To PHI A 

I -** CS^I 

A/fc — ♦ CSO-lS" 



SXP = FAST . PUf 

S/PHA = FAST . PHI 

BI^PHI = FAST. PH*f. KJfri-3 

CS X I /S = FAST, Prt«) . W&ia.MdL3 

CSXl/3 = FAST. PHT . Alt 

MKGl •= FAST . PH9. <3-l-3 



Hold eA iv, c 

(MSP ^«*-* "•'° PHIOA) 

f-or S i <4 v\ « X te v\ s I o>i 
(Note. /4 iS deo-r excei'l' 
" fo«r PUM 



r6i. 



I M ,1 

,il< 11 M 

XI i> 



C-^D 

Reset" Interrupt; Wit 

Atb+CS-»S-f^P 

Set Rei^uft^t 

KR— ♦A 

Q-c -to PkoL-se- 3 A 



£iXC/4 = FASTA . PHI 

l^/XEM = FASTA . PHI 

PXS = FASTA. PHI. H&Z 

MKa = FASTA . PHI . 

A X I^R. =^ FASTA .PHI. (&4. MO-S". &l) 

PCTR = FASTA. PHI. ©-7 

e>RPHS= FASTA. PH\. (o-i+.uos.mi) 

SXAI>I> = FAsTA . PHI 

S/T&L = FASTA . PH\ 



Mo;i!?;eci TSA-*- P 



PLW, PSWj PLN\^ PSM^MSP 


3.fc 


PHASE 


7 


/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


T 








PH2A 
T6U 

1 

bat. 
1^1 


I A-*S— ^MB 

' e:-i ^ E 

E?'! "^ Se-t Re^iAesT 
Ptl-^P 
RR-^A 
J ^etpe^t Pk«^"t AA 

psujuLpsh.e-(1=^ ^ to PHS-A 

=*S/CX.5 


MV^J = FASTA . PH2. 
SXA = FASTA . PHZ 
PCTR. = FASTA . PHi- 
HCTE * FASTA. PH2. 
MRa= FASTA. PH;2.. N(E=0.C?-UB 
PCTPI* FASTA, PHa. N (£=]). e-^B 
AXRR' FASTA, PH3. . N C^'O • A^'S'i-'? 
SRPWe = FASTA . P H 1 ^ .M (& = ( ) . N/Q-Lf 
BRPH8= FASrA.PHZ.(E--l). A/a-i 

t F ASTA . PHZ . a-Lf . tJ^^ 
AK/l ^ FA STA , (>i^t . (£• /) . AJ<5-2 

■+FASTA .PH^' <yL-'^ 

S/CXS - FASTA , Ph;i . (E= 1) . Nfi-s. 

t FASTA .PH2.. ©-L? 
s/tSL == FASTA . PHZ 


P— *LB lAJv^f-l-e lAJord 


rH3A ■ 

1 
T8t 

b«ta 
del 


MB— ^^** £i 
D-* S -^A 

. Crc to PH5-A -.^ PLM 
P-m -♦ P 
Set Roftute^t 
Reset lMte^\ru/9ti Ule 

Set ocs 

set. TSL 


bXC/6 - FASTA . f H3 
SXb = FA-bTA . Ptt3 
AXS * F^ASTA. PH3 
BR.PHS-S FASTA. PH3 . ©-LA 
PCTPI = FASTA . PH3. NCe-O- G-lA 
MRQ = FASTA. PH3.A/Ce = 0. <5-i-A 
K/IEM - FASTA . PH1> 
S/CXS =- FASTA , PH3 . 0-LS- 
S/T8U = FASTA. PH3. 


P-ttB Pejii. /st i<yo(r<i 


T8L 


p— ♦ s -,«-*C 


S,xP = FASTA . PH^ 
s/rSL = FASTA . ^^H- 


TSA — ♦ C 



PLW> e1^ 



4- of 4 



-tG- 



PHASE 


7 






^ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


Q-tt. 








Pf/54 
^4t 


" R + 1-^^ 
E-l -r> E 

■ E^loy-i =^ S£.r Re«.ue5+ 

=^ P + l ■**? 


bXC/c ^ FASTA . PHr 
SXb = FASTA . PHS" 
RuJ - FASTA . PH5- 
PCTli - FA%TA. ^^^5' 
MCTE1 * FASTA. PHS" 
BfePHS- = FASTA- PHS". ©LA. NCe=0 
MRQ a FASTA^PMS", AJCe = /&Rel(9U 
PCTPI = FASTA. PH5-. A/Ce = |<?/?23.01A 


TSA -M> (PLW) 


PH4A " 

■ 1 ' 


A—* S-r^P 

/ & ^* dS 

Cs -*♦ A 

cc -^ tiZSr — 51 

CC = =^ 1^ 1527 

SeT N(rX 
S&t C/S ^6r S-*C iw PH7A 
set T8L 


PXS = FASTA . PI4& 

s'xA = FASTA . PUC 

CSX I - FA5TA . PHC 

Ax/\ » FASTA . PH(S. 

DXCC = PAST-a , PH6 . ©-LA. HS-Z 

MRa -= FASTA . P^G . S-LA 
bi7Xl = FASTA. PH6. (&LA. CCZ 
s/MO-^ - FASTA. PH-<i. ©-LA. A/0-2, 
S/CXS = PASTA. PH<i . 0-L8 
S/TSL = FASTA .PHG 


E.A-» P 


pm " 

rsL . 

feel 


D— 1 — > S -,« c -»^ D 


SXAbli = FASTA . PH7 
AX 5 = FASTA . PH7 . ©"LA 
bXC/6 = FASTA. ^^^1 
MRR = FASTA . PH7 
BRPHIO- FASTA- PH7 


AJai*; TSA -* b 

P-^L& 


MB—* C -»**I> 
Set" Re<j.u.e«>^" 
Cro -1-0 Pk».se to A 


TBI 


,, p_^s^C 


'~>)(P = FASTA . PHS 
CXS uj«-* pre.ie+ rv\ pk^^se 2.A 


FiMd.1 TSA — * C 



PLW, eti. 



5 of 4 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






mA 



UL 



Ss-f R.Gau&s't 



PXS = FASTA . ^^f 
SXb - FASTA . P^9 
hXC/b = FASTA . Pt^^ 
MI^Q. =^ FASTA. PH*? 






RI/CK 

761 



ti + A- 



'MB 



SsT lS.ec 



;i- 



I^feseT ry\1-e.vru|P triple 
Cfor Pol ~% L8 ,> P^tl!^ 



MlV =■ FASTA . PHIO 
^XAbb = FASTA. PHIO 
KR.Q, * FASTA. PMIO 
i5/IE.N » FAST^A/ PHIO 
(S/LB3I/0 - FAST-A/ PHIO 



P— I*- LB, WrTte, H^ TSA 






1,11 

4 <i I. 



S 



—♦LB 
A 



SeT Re«.u.e i1" -for next" Ivisfir. 



MUJ = FASTA. PH-ll 

SXB =" ^ASTA . PH-(( 

/rXS - FASTA , Pl+(l 

MR<V» ^ FASTA , PHII 



Pu I -*L6 J f*Jr;te 



8- 



rniaAf 

UL 



f?el 



■■ (AI-IS- =0") =» SeT CCZ 
" ^Al7-3I =^0 ) =^ SeT CCf 



EMli 



S/CCI = FASTA. P/f/A. -SU/^ 

s/ccz = FAsTA , P//IZ . AOZ/rs 

S/CC3 * FASTA- /'^/Z . SUJ2, 
S/CC+ ' FASTA . f^f^a . A 17 31 -2- 
CR /Cc'^ = FASTA . PHI2. 

eAjb£= FAsrA. P^iz 



T«L 



■■ SsT ReattesT 
4f O-o Ta '^ Pka.se. (M 



PLW, e"tc. 



SXti * FASTA . PHIf 
AXS =^ FASTA . PBI¥ 
M fc(3i/l = FASTA . P>//-^ 
BRPHia- FA-STA . PHl«f 



-e>7- 



Re<ji.w.esT gj^i ffl,-»* P 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


FRBZ 


Set SW^f 


S/si^M- = FUMMC. PP.C-2- 


Is-fc pcL«s ii^ii'c.«jHr 




t>i2. -^ s^"^' 


S/siAJl ^ FUMHC. NSuJf. PI^Ei. bl'J- 


Fuvic^ioi^ CO iff W;H 




513. -^ SuJZ. 


S/suJi = FUMMC, WSl/Jf . PRE2, b\3 
s/soa3 ^ FUMHC. WSwJf. Pl^Si. Dl^ 


-first PR-Ci. C2..J PieE-2 


PHI 


\?R^A (R --!. LI«^ 


AX(5.R. = FUMMC , PH1 






Fltescr !-♦ LE3.\ -fo^ PH2. 


S/LE.3I/Z = FUMMC, PH1 




r4KL 


^» P3t- PS3 


PX/i = FUMMC . PHI 
S/t-^-|5.i_ =• ro'MMC , PHI 




pHe 


A— > S -^P 


Pxs = PUMMC . PH2. 


Iwa^ot iJLUifeas -»* P 


THfe»- 


Ri<t -^ A C;^^! --> l.B.'i 


AX-R.1^^ F'JMMC, P^^ 








ME-Gi = FUMMC , PHZ 






s/AR.a - FUMMC , PWi 








S/r^&L = FUMMC, PHI. 




PW!> 


A-* S-v^ E0-E7^ PIS'-PZI 


SXA = roiMMC. . PM3 
£-X5 = FUMMC , Pf'S 




r^KL 




PXS = FUMMC , PH3 






RR. — A C^— UB^ 


AXRR. = Fi^MMC , Prf3 








s/MAPbls ^ Ft>MMC . PH3 
S/OI^Q. = FUHMC, PH3 













MKC (6F) 



of^ 



PHASE 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



pH-^ P bytt y3^ +1 -^ P33 



m 






(soJi ?*))=*> -VI -»-* p;^o 1 

C -^ t>2H--t)3.\ 
P \>^\^ ^0 '^ 

Di*^ -D3.1 -* &ytt 0^ PCS 

N(P1Z. p^-s") ii» Repeoi- *V 
(P32.P33>)'^ 0-r* P-52L^ P33 



PA33 = FUMMC. PH^. N (P3.£, P33) 
PCTPI « Fuf^KC, PH4. N(P3t.P3.3) 
PAZ'S. = NJ (FUMkc . PH*f . WSw/l) 
PC-rp+/i =■ FUMMC. . p\\'\ . NSuJ*f 
t)XCBP = Ft-^HiKC . P|44 



'it SwOi 
i* SUJ2. 
1^ SwJ3 



•ice «,pec.\o.\ 
eao.AtJoiv'' «-^" end. 



BRPH^ = FUMMC. PWif.NCP32-P^3) 
PX/I - FUMMC , P33 
R/suJ*f- FUMMC, PH-j- 
S/rSL - FuMMC. P>4^- 



Iwtir ev*iev^T P byte Addr. 

!r«,c*-cwe.wt Cov\t/-ol S.te.v't 
Addrc^-b ftt PlO 6V- P21 
Ac.p<.>ftd\Viei oyi '?-w.vi ct ," H . 

bo UJVM»J«-Ti /\ll%W 

I Uoo^A "i loytts Were. 

• ^v\ci *^tU Wyte i> 
pUc»-se s, MotW;v^« 
loo^iei 6v\ 1^+ c\oct 
o^ PKa,se •+ bec<uu.5e 



PHS- 



TfeL 



N\MC 



D2+-D3I -:*• Ey-l-e 
DM -t> ■*.!-» Byte 

I --» CSsI 
E-l -^ E 



PCB 



SXP .= FUMMC , PHr 
BXS s- FUMiKC , PH? 

•5,e.e. spec.;*-' 

CiX/t ■= F-UMMC . PHS" 
C&Xl/S = FUMMC. PH5" 
hCTE\ =■ FUMMC. PH5- 



Preserve Byfe. 41eiress 



Uo.i 4+U tytt 



2of4- 



-4,8- 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




A+b — ♦ S-^P 

Se-t AJA'-es?. I^(e«^se Infe^flack. 


p/^S = FUMMC . PH4 
SXAb5= FUMKC. PMCo 
AX'S ^ FUMMC. PHi:. 
MR.Q « FUMMC. PHi . NES 
4/AltQ - FU/^MC. PWC 
S/SwH = ruHMC . PHC , IhJT. NEi 


s.w'f u&eJ Uere f« 


PH7 

ni 




SXB = FCMMC. PH7 
PXS =^ FUKMC. Ph47 

B(^PH4- rUKlMC PW7 . A/SW'f.lVCi 
S/DR.Q = FUMMC. PH7 
s/raL =^ FUMKC . PH? 




PH8 


A-^2.— RuJ ((5. „^ LR^ 


PAIZ = FUKKc(PH4i-PHey NSuJ| 
PCTP+/' - Fb'MMC. PH8 
SX-A = FUKMC . PHS 
RU) = FUKKC . P(48 
R/MAPblS- FUMMC. PH8 


1 lwoy«.v*ieAt P *.t PXO oir 



rAMC 



3 o-f + 



phase/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




Prese-*" 1 -^ LRSi 
E-^ A 
?—* S -« B 

Set- bd-*- Rtleccsc XK+evfocjL 


S/XEW = FUMMC . PH*? 
S/LE.'il/t. = FUMMC. PM? 
AXE = FUMMC. PH<^ 
SXP s FUMMC, PHT 
BX5, » FUMMC , PH? 
}^RGl/i ' FUMMt. PH«! . A/SiV^ 




"^ 


PRIO 


Bu A — * S -»*T»>R\Ai (Ru| 0V1 LR) 
Grevie-rei-re. ENbE" if^ vto '\y&e.rv-ujf>f. 


SXB = FUMMC, PMIO 

SXA = FUMMC . PHIO 

RiaJ = FUMKC. PHIO 

EKibE =(fuKMC . MSW^). PRIO 






?> pe.t.\ixl EaiA.«u'r;c-n5 










MAPW s MMCiAl. SwI 
l»CBUJ = MMCi>J . SIaJ2, 










MMtW=FUMWC. PHS 










MAP 1^>^I> = FUMMC. EX U 









MMC 



4-ofl- 



-fe'l- 



PHA 


7 FIJIMT » ODi, ©LB 






■"" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PHI 










C/l-i^ -^Dzo-l,! , O's -^bo-i? 


Dxc/9 =FUI^JT. F141 


. 


■|4KL 




S/T8L =FUINT. e?^U . NENDE. 


TSL -for rt.w*.(yirMa phjLSe*. 








OperfcM J — ♦ C — » I> 


PHE 










D— * S -^ RUJ 


■ 5X!> = FUINT . PH£ 


q<»«.r^*.J^.,5 -► Rxo-„ 


18L 


(r->lr:) 






C-* D 


OXC/6 = FDIwr. PH2. 






Set f^e^uesf" for )iex.t lYif,trocfio» 


CMR.a/1) = FUIMT . PH2 


Cft-i/ses Q-**P a-lso 






S/LR3I/Z - Ft^iwr . PHZ 


Rul— *LR IX rte.)tT pl^ecse 


PH5 






Clecr Rul so tA«.t /?ule_;s- 




O's — ► RW 


RvaJ - FUI^JT . PH3 


wfll bt c(e<».ir Ja ^,.i»| rtso/t 


T8L 


(RuI -^l^) 


prtteT iSLtove. 








S/LR-bi/2. =^ Pi^lK/r . PN3 


Ru!-*LE •,>\ »eKt pl^sc 




l?ec^wevt" Dai"*!. ^elc.«^se o» »e/T clock 


VDRQ = FUIAjr . PH3 




PH4 










5— ^S-^CC 


SXb = FUIMT , PH4 








S/CCI « Ft.'INr. PH4, so 




r&L 




S/CCt- FUIMT. PHf . SI 

s/cc3»FuI^Jr. PH4- . S2. 
S/CC4 = FUl^JT. PH4 . S3 


Of>er«.viiQ_^ — ► CC's 






0^/cO -FUIMT , PH4 






S — > ^^^^J (Byte* a &3 ovsl^) 


Crvobs. ' Fuiwr , PHf 


O^cv^^mJ/^.,, -» Rol,4.-j, 




(.Rul-»LR.;) 


lr^WS'5 - FUINT . PH + 






EKJDE 


EMbE= FUlMT, PH^ 




Da+ft 






, 


1?e/. 









INT (te) 



I ^f I 







771 








/ FUNCTION PERFORMED | 


SIGNALS INVOLVED 


COMMENTS 


PHI 


c--*i) 


5XC/6= FUANLi. N-ANLi. PHI 




NANL^ 


Co-7 ^** C3-0-7 


OKt '"■FUAWLZ. NAML4. PHI + END£ 


©■)<C a*t» LM>cC 




Se.+ AWLi ^llp-4lof 


S/ANL1.= FUAWLS . PHI 


ANLi is usd +0 


T4R1. 


set PREI 


S/PREI = FUAWL^.MAML^.PHI.W^S/lwrRAPF) 


distiwouisU te.ti*je*« 




set TSL 


V^SL = FUAMt-a.WAI^L^.PHI 


tWft two PHI 's 0^ +k;s 








Inlvltft ■fiA-ttiov<iS norw*!'^ 




I»,V,; ki-t" cle<v.v-.iAj 0? LMXC_ T.-fst- 


UKXC- B-MAR. I .(PHI. FUAWLt . WSWz) 


p«.rfo\ry«Ki by tt»e 




■(-i»v»* 1-UiriA PHI. (swi IS set iio PREI^ 


.1 


it^strut.+ iovi b*'*^! 
«.A«Ll^teJ. 










I«kit;+ «/PHt Cvi«^ NBEli 


NBRsI.FUAWL^ . MANLi 




Pf?E| 


Mov^wo-I p¥^e.pa*"«<-t iOv\ S«.<^i<«.tv%t€ 




, 


ANLl 


1-».kas pla.c€ to cowi(»Mte e-f-fecf fv«- 








<iL<i(lirtSS , 








tiiSo-Clt P-^Q 


QXP = PREI , NANLl. 




T8L 


C>iSft.ble s/RQ C^';*- pi^eRq) 


pi^ERCl « I. MPRE.t^Gl/1 








B. M©-L3. KJAWLl 








DiSfl-t>l«- vwemoiry ^a<jj,iAesfs 


MRQ. = PREl.&UZ..(M(9-4.W(?-5',Ay»7),MANL^ 








+ PREI.CW<>I.N(5-3). OLi . NANLl 










+ (P«?Ee. WIA). IX . OPKQ . NAML^ 








+ (FRe2.NIAV PRED&.NAMLl 








-VPRE2>.NI.A. MAUL^ 




a. 




+ P(^E2.MA.FUSrCi. NANL2: 




;c 




+ PRE2. .NIA. FASI8. NAWLl 




4 




RQC = PREI. WrWii)(>. preo-prq/\.wawli 




RCqLMtfet fcllouJCei 




+ PRei, NlNbX. PR.E5Pe.Q/2.WAHL« 




i 

0. 




[^ +PRE1. CO 


^ 


s.A<lv-e«s , 




Q. 


5«r St*JZ <^or eow+rol o^ LM)CC 


S/S\^2. = AMLi . Pi^ei 








Set 1)R(^ "it iTninedi'aie 


9/1>RQ= PRElM./^lNLZ.PRei 


(in case, 'indirect 
address waa roa.de.} 














AKtZ PfcEPAItAfia/J 






'1 


COKjr oM MCXT P'A(VC 







A NILS (4^} 



)of3 
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PHA 


-t/ 














/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


Mi-l 


(tovt,) 






Pr«p, 










Set C.ov^i; + ;o« coie to ivijitecfe 


(&/cici/,)=CANLl.PREl).FArM,CN&I.NO-3).fN(H.«0^ 


for liti^vveilfcTe lAJorJ t)»pe 




o^cade clft-as. 


S/CCI - FAtJW. CANLS , PREl) 


bswkle. lAjord "("ype 






(S/CCI/I ) = (ANU.PREO. FAl^i 


WovJ +ype 






(R/CCi) » (ANLZ. PREl) 








S/CC2. = FAbW. CaML^ . PREI^ 


Do(*t)ie wovi type 






Cs/ccx/i)= O-USr.CAMi-2. PREl) 


Hal'fiAJov-c "^yp*- 




















Cs/CCf/0 = CANLl . P1?EI). FAIM 


lMw,*J..'*.tt +ypt 






R/CC'i = (AMLi. PR.EI) 
•^S/CCS = (AML2.. PREiy DO 


Indirect atidrestcJ- 




Foirtft Ay\o./yee &pcoie. iy,fo <5' 
















O-X/I = Cs/P^^t/O • AWL2 






SOpfresS at^v/ancemcnt to PHI 


NIBR = ... I. AMLZ . (s/PHl/l) 






Set svJl 


s/s'^ll = ANL^.(s/PHl/l) 




aml. 


a.SW\ ; KOc. PHASE IS SET. (This ^ommy- 


poise ti*r,e. aOovJs F^^s cnJ FU'* ta settl e) 




T+RL 


resit SWI 


R/sW| = I^MLS: 






set PHI 


S/PHI = A.NL5.SVJI 




PHI 








ANU 


NCC4 =*» P — >S P32-*S0 P31->51 


SXP = ANL2/1 . PHI 






=^ s-v^a' 


Axs =" ANLi/i . Phi 




Ti&L. 


o<s -^ b 


bX/l = ANL^ . PHI 






Rfeo-Mest next" ivvafv^ u c-t" iow 


MR.Gi/l= ANL2. PHI 


o^lso c^-u-se-s P/iC(2 






AML-J/I = ANLS . N CCl- 




PHZ 

AHU.2 


MCCM- . n(^CC1 . MCcO =?> A — > S 


axA= PH2. .MCcci,NCC2-V AML1./I 
AXSLl = AMl1£/i , N(Cc1 .MCC2.). PHi 




T6L 


one ^cycdc^ 





ANL-2 



H cf 3 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH3 

ANLl 

TdL 



NCCI. NCC2_ . NCC+ =» A-»S 

^ SVi^t left 

CCI . CC2. . NCC4 =^Skift r;^kt 
two 



SXA = MCCI , WCC2. ,PH3 . AML^/l 
AXSLI =» AmLX/I . KlCCl . HCCZ. PHI 

AX ?R^1 = AMLi/l . CCI . QCt, ^^^l^ 
Cs/TloL/0 = AWL2 , PH3 



P»H 



T/OL 



<Jo.ti 

reluse. 



MCC4 =^ s— » R.W 
NCCf ■»*► A — >S 



R>/ANL-£ = PH4- + CLEAR 
Ria; = ANL.=E/i . PH-f 
SXA = ANL2 . AjCC^f . PH4 



AN Li 
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riiA-r / ^AP'SiP eo-'o O^-ffS- ■ P6 


1 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


r/^j 


Lp^C^ =f (^o To PHS" 


f^BflpMS' = '^"/>p5 D ■ p>U / ■ AJ^~7 


SuppK^^S f>^U3p//jC, i^.-- 




S£.T f?^(^ut:sT' 


A/J/^a. " fApse> ■ p^ / * ^&1 




T4fil 


XfJ^C j=P R£:S£T -^f A purs. 


K/MfipCitS = p-fipsa ■ p(-/ / • 67 






XPSo . fJt? ^ »*■ ^£-r /i^Appx<. 


5/MAp0:^S = FApsD .pU- / .ST? ■ A/^3o 






ypSc.'Z^jT'ZApF-? 6o7c> /=A/J 


MS/?/>^3. = Fa pjD • pM 1 ■ &1 • t^Tf^Aff 






S^T ^dft^Gsrr 


/l^p.cS. ' fAp<>D' f>^tl. &1' f^V^ApF 






KpS D./^rA/T/?.ApF^=^ P -^ ^ 


A'tf yp = PApSCf Pflf •&! '^(T^Tfi-APP) 






Q-^ P 


^P<A ' FApiD ■ pt^/.ej ' ^fjiA/r^i^App) 






?Si^ 1 74 D 


ajox pSh/l - FApsjs -p^ 1 




PH2 


P-* s -h^ e> 






TiL 


a-^j=> 


hiPxa - PA p^D ■ phiz 






jE.r R^diOCsTT 


Affi&. =t P'/^p<,D ' p m. 




r/is 


p_^ / -y, /= 


pcTpl = FApSo •P^2 


Cp-*i-BJ /•>f/7EH/"*0 




Str ^dloB^STT 


AM a =r FApsD -P^S 




r6L 


P^ S -^ S -/^ A^B 


^<>><D =. FApsx) ■ pM:^ 








A^^^B = P=74pSD ■ pf^ 3. 








A'Mi^ ^ FA p^r> . p^3. 






FSVJ2. -^-D 


A/pXp>Sh/Z = F'^pSD . pA/j 






^<^^4 K</r «*<»€. 




, 



xpsD (of)_ lpsI) (oe) 
Py^p<>T:> 



=f4- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



r^ 



TiL 






yi//v & =^ rApso ■ P^4- 
A^ s y o = p-^p^D ■ p//4- 



ZP-^ ^bJ k^firTB ^Otu=> 



^nf/^ 



le a 



iS^ 






p-p / -/^ p- 



PcTpf — FAp<.£> ■ pf^5' 



[_p -^ LSj 



nL 






LpSO =$> C -y^ CI 
-^ Tl 
C > ^Z 
-/T'Ap.Xf^lD ^^ TilAcc ~^cc 
5 -/^ C c 



//pyc/^ = 



pApSD ' j>H6 
PApi>D • ph/6 



fp -* P.SJ 



R//^ApPts - PApSD • p^^ 
R/Ct = pApSD ■ M^ ' -^^"7 

R/tl r= pApS& ■ pi4G. M&l 

R/Bt - PAp^.D- phii '^«^7 

/\iCC >( T/2^CC =■ fAp<.D ■ p46 ' T^Ap 



67 



-{(i-if^ AJ />'''■< <-... 



X.PS]> LPsD 



2<sf^ 



-7a- 





_ \ r^P<.o 






"'""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


Tf^ 


P2. , P3 -A n/^/Tf /^ey 


s/^fC 1 - rA p^cj ■ pf-^7- ^^ 




nt 


P5- =^ 1 -A cz 


S/CT =r PAp<.a -pMj . Db 






V6 -^P 1 -/- rz 


S/TT =r Pa p'-cj ■ f>M~; ' ^^ 






07 =» 1 -ih> Et 


^/£Z ~ r^ApLo ■ p^l ■ p7 






R.2e =P 02^-li2~l -/^ Upll -Rp^7 


^/ipxo - ^Ap'-a ■ pf-fy ■ f^^S 






Lp<.S3 ' R2a =i, / — » tr^TT I & 


imt I& = rAp^D .pMy. /j&'7-pio 






Lp^^ . /?30./?37 =^ / -* Xx/ r i 7 


lA/r 11 ^ FAp^r::^ ,p}^7- At^l ■ fl'^O.RSI 






^s-Ap 


NixA - J^A psa ' p^7 








//pyS, - fAp'S.Xi . p41 






TTiAp- l^2.^=^rMArc ~/^D2S-Oi/ 


AtOYT^A cc = rAp'io '/V7' T/eiAp '/P-?f 






/ias.£.r-r^p 


K/T^Ap ~ FAp so ' P^y 






}?£s£r ZAjr/ffyPF 


R/ttJTPflPF = FfipSh ■ FH 7 






B^/vS O'p ^/£><i—3/ 


AJDX/i :=pAp^a^ pH^ 


Otjco/Jt> rPoAj /I /J-Y 




Xpsn ■ N'^z'i =^ Gc-rb 7W9 


Aj£/?/^i ^ pA-pSJ> .pff-^-^J- ^2^^ 






Ser^&€iOE.^ 


Pf^($ = pr^^SD- />//-7-^7' ///^^f 






IpSD =^ AU6^ UcpIC lu^K-^^ck- 


Nc£ZfJj .- FppSh . pay. /J&7. /^3o 






hirfH J'/JT/D 






PffS 


V-f-A '^S^^F' 


^p>/<. = f=7\f>SD ■ F^^ 








JxApd =■ rApSD- p^B 




ni 


,_S^r p£:0 0£:ST 


Af^&. — r/i pio ■ FMS 





XPSD. LPSD 
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PHASE 



F^^p^i:> 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



?H1 



P///D 



Aa-jo^ Aelc^i^ 



Rtsei TT^ACC 



R./rR.ACe= F/APS£) . PH? 



Ea/DB 



BJ£^ ==■ TApi^j::) • p^^/o 



S/p£^ =PAF>£a> ■ /i^//7- ^P^B ■B<fU 



J 

XPSI>j LPSD 



4- ot4- 
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_ / FOLRP = f£)c/Z ■ SLF) 






"'""■■ / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




MB -^ C- -^ ^ 


/JO)(C/6 = FuLRp-pMI 




-r6L 


S£r ^e-(S(OBsT 








PAW /i£LB/fs£. 


Smdbt = ruLti.f> ■ ptjs 





LRPCeF) 



I of I 






PAase. 
S-troUFf (SW41 



STrote to l)e.\/ie.e 
besAte Rcs^Mse 

(swO ■" 



E:w£>e: 



Cm^v 



iates Atldycsi, *.y<fi 



M=3K 



WD 



k/D Ci«.t«. ts bftvit-e 



i >^ St r ci c"|'i 



' ¥ 

Device. +o 



W0.-.+ -foy 
Device. +0 

Si«-T»*l 



WD lT^te^Y\k.\ CoYftrol Mo<U (^Bits /fc-l-* e^u«.l zero^ 

Ph-^sc I 2, 3 3 4- 4 

Drchx FF (swa)_ 



RD/W/D Line i^&g^ 



IwiiCAtor FF (^StJl). 



■® 



or AuJio Covitrollei 
Sftt up here 



RD (6C)^ VJD (6i>) 



-7^- 



PHASE 



: FARWD= 0-U4.. C&-'{.Q-5:.NO&) 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHI 



T4RL 



PH2 



T6L 



<>i s+ro cl" i 0V1S , 



INHXWD= Oi)€,-(5-LD -PHZ'Bli^Re • E.26 
WD1NTL= (506- GLD- PH2-BI(iflH. 



For i n'hev- y\o..l Co>i+ro I 

Decode, o-f B R'e-g . Bit's 
F^.-miV (k/t>j Rt)) Decode 



te<b"t' 



'd &■ 



P — > S -^ B 

-^ A 
R --» L R 

Se+ DATA nip--?lop 

Rtsct IviJiCfl.'toi^ Flic- -if lop 



Sxp, BXS = FADIO-.PHI 
AX/' =^ FA&i-^C) • PHI 

S/SUJ3 =FADI(?. PH1 



Re^ue^t -for /le^t I'^^si-^. 
E-fj;, AJJr«.<,s — B 

Wo spacio^l con-f rof ■Po\r 
re. — > lR- 

Mu!+; purpose F);r'--?iof>s, 



dor i 



4.lv«Lo-<iy re.s>e+ by CLEAR 
^Q previous EaJ&C 



"bo-^-» FF".s SW3 
'S-t-roWe.' 15 SW4 



DATA FF=> Bi4,--s( -^ DIO-^2_h7 
DATA FF. WJD^ A— ^ S 

=^ / — ^ DIO-SO 

WD-(B|t.|,ro),B24-Bt7'Bl'?=^ SeT CI 
Wr).fI?,4-|^iO).BZi.B2.? =^ i?ese.t CI 

WD-(b,4-«-OVB26.530=* Pcsftt II 
Wb.(B,t.-fl=<3).B26.B27.S3l=^Se.t EI 

WH6,6-,r-0).B24. B3i =* Kesei EI 

^P'CBig-n-Q^- 8tS =» get>et Al«.vw 
WD •(Bii-t<f=0). Blf'SSO. MUStf?'Se-t MUSIC 
WD'f8/i-i")"0!>.B25".B30=?i?aseT MU5IC 
ALAgM F F-» ALA RM LiQHT OW 
MUSIC FF. ALARM FF 

+ ALARMFF- KUM • I <t ^AUDIO- 



tiiaXB = FAE.UJD . SW3 
SXA = O-Lb- <3-Ut. SH/3 

Dro5oxi =o'-0-^f-'<^' ^'^^ 
D1©-XS = O-LCj . 0-U& . SuJ3. W /^Z 
5/ClF =IKJH><Wb. B17.B2'? 
R/orr *IWHX.iAJti. B2-? 
5/rt = iMHXWb., B27.B30 
1^/xr = lA/MXWb. B30 
S/EI = INHXWb. B27,B3I 
R/EI = IWHXWb. B3f 

S/ALArSM = WDIMTL . ©iS", 831 
R-ZALAltM = lA^blMTL - B25'+ RESET 
S/hUSIC - W5lWTL.B25.B30.fJMUSIC 
R/MUSiC s WDIAJTL, BaS". B30 
ALAieM/L= ALARM 
AUblO- = MU5IC • WALARH 



A(i<iv"ess Lilies 
Da.T*-^ S J^oy WD 
R&/WD L'lvic 



Bits COYiTa'iyvt-sl iv( 



AL<ilrv^^ Covitirol 

AwdtO CaviThsl (r<,»,les) 

SijyiJ to Ala.<CM L;^Lt 
S|9.vnA( To SpeA-kt^ 



Rb^ -WX) 



aof ^ 



PHA 


Tl 














1 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH3 


mO^'=\ -t(Bi6-i<?-0)=^Stt Kd-ic^tor 


S/SWI =■ (fARWD. PHS"). bI(^4?.M5Wl 








BRPH3 - FARwb.PHS. NSUJI 


Us'irig SW) ^or 'l»Miic«-+oir* 


Iv,iiC(^tov-=^ 5+*y '> f'HS 




=^ Set S-tfote f=F 


S/SW4 = (FAKWD . FHS') . W SIAJ 1 


Usivi^ Sl>d4 •?«'»■ ' Stroke'" 




I^dicixtor =^ l^tseT STroWe FF 


R/SW4 = FADIO-. S^l 




r(<\ 


Str-ote =* 1 — »• DI»4a 


DI5-4gX|= FAR WD- S\A^4- 






IvidiCSLtoV- -bKjS"/ • (8,4.-117^^) + 


{S/CC3/0 =(FAl?uJD.S^^/0.NB/6/?^. DI&S'/ 






(B/6-,,-0^.I<:SS3 =^ Stt CC3 


5/CC3 =CrASw£>.SWI.B/fc;?£).l<S53 






lv,dic«.to»- • DICJ5-2 'CBu-ii^o) + 


(S/CC^/0={FARWD.SUilV^B/4/?^.W<^S2 


Set Cavidi tiov Cede 




(Bi(i-i9=<5)'KS5I -» Set CC4 


S/CC^ =/FA£(/JD.SWLBi&l'tz). KSS4 
S/CC/ =(rARWD.SWl. Bl&l'iZ). XSSI 


^ro-m S«v>se SwltcWeJ, 




(B.4-i<t=0)-f5S) =» Set- CCI 


<9r-?-*'fiiM £xteiryi».! Device 




(Bu-il=(D)'l<SS2 -*> Sft.1- CC2. 


S/CLC2. ^Cf'API^D.SIaJI. BIG/^Z). KSS2 






lyidica-Tor =^ l?estt CC^\,Z,1,^ 


(R/CC) -(FARWb. SWi) 






Ivi .1. colter -=^ DlOo-31 -^D 


biCDI©- = (FAewD. SU^O. MBI&1<)2 






Ind; Cft-tor =^ Reset Iyic1"i«-'>-"''ov 


R/SWI = FADI© 


R— HR OCCLurS MOI^llV1».lly 




1^ — » LR 




wl-fUouT spet.i(t( covitiAol 




Rb- C3i(..n=0).l^l;cxfot' R?tO. Ba7^PFsR 


PF5I^=(fARuod, SUJ/).(B/6I'?Z.N&7. A//?2. B27) 


Reset" Po..iri4^ IvseliC-jLtavj 




f?b '(B/s-H-f^J. Iy>i.t»To/ ' Ba7=*> 




w'lFk sl^oirt pull? *>' /1=FSR/ 




Peer i 1 y Error,, j -^b2'+-3i 


iiXP<^l?IT^= FARWii. (B;6.19^.N07. MR2. B27}PH3 


Pots MFLo-7 '■"■^0 t>J.t-^i 


PH4 


Dia^ +(fe/fe.„=0)=^Se.t D^Q 


5/DRQ « FAI^L*JD. PH4- NDl©-^? 








+ FA&uJb. PHf. B/6/?^ 






^RQ => stfl./ ;y> pUasc H- 


BRPH4x= FAPi/J'b. PH^. MDR-ffl 


Wa-'.t rw PUs-se 4 . 




PRQ =» R.&se+ D^-ta FF 


i?/suJ3 = CLEAR 


CLEAR. = EWbE + 


la 
/ 


bRQ =^ EMbE 


EMbE''' FAEi^Ii. PH^- bR«i 




T6L 


R-^LR 








RD. R?<0::*'D->S-*Rw 


I^W = ^LC. <9-LI6. PH4' tifiZ 
SKD- i?LC. ©U6. PH4. M&X 


Loet^ Iy^pu'^ b»4«^ 




set TSL'if nSt EWDE 


s/reL = FAf?sgi>. PH4. NEMl^e 





f=?D, WD 
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PHASE 



FA>^;/y ; rAJO- ^ FAJ&^/I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHI 



-mt 



FHZ 



rai 



P— * 5-^8 
S -^ A 
Is -H*CS 

Set MAPJilS 



BX5)^ SXP= FAJf?-. PHI 
AXS =^ F/4Ii9-. P^l 
S/UPi^K - FAIO-. P/^/ 

S/SUVJ3 = rAbicr. PHI 

(r/SWO = F/A&ro- + CLEAR 
■S/MAPDIS * FAIO. PHI 
CS/A/LRXR) = FAI(3-. P/f/ 



P contains I/ff ftiURESS 

IA-*CS-for w/"- «.lijx. iy, fill. 

Uiivii SW/ -for IwJ.;c«.1-er 

Oi-*LI^ 4or PH2- 
se-lecl- r6ICL clock, ^or PHl 



(3's -^ A 
<5'S — » Li^ 

^5*0 . ^3! =» I -^ A8 

^_¥0 —V / —^ A*) 

Arcr ■=*» Sti" MevMoiry ^t.cjfUA<,f 

Se-i- AI^Q 

po^to^ FF • 0-2 => FNCO 

Da^+b. FF . Q-C =i> FNCI 

Dato^ FF - S-7 => FMC^ 

t>eJt». FF . Bit =2^ r^PAO 

bo.r^ FF ' &Z2 => I^AI 

b».ro. FF . B23 =^ rdPA2 

20,^ -^P (^ao„ = sz,.^ 



SXUA3= FAI©-. PH^ 
AXS/(= FAI(?. PH2 
AX/ 1 ^ FAI©-. PH2. 

(Prcsft ciurivi% PHO 
AXI?R/2.st3-LC. 0^u4. PH2. 
ASXI*FAL'er. PHa.Wl?Z.N!?3! 
A9X1 s FAX©-. PH2 . NR^ 
MRQ = FAI&/I . ^^Z 
S/AFta = FAIO-. PH2 



lO-PXFCAD = FAIO-. SW3 

(Mot«. ^-k;s occurs ^«r #-lt 
NPK2.0 w FAIO". P'HZ. 



Cl*«Lf «J/ )^' P«^ >ie+ i>*iMj set 

(Reg.O c(3n"Lai'ris "flVst 
Command ouJ<ir£SS^ 



Fur\t't"!«>> Code 
ta I ©• P 's 

I&P Ai-it^e-is 
to lops 

2.0,i i^^to P /?«2,fster. 



iICi C4C)^ T10(4D)j TDV(4-e) Hlcr {^F)^ AlCf (feE) 
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PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH3 



UL 



Re I 

AJ<i 

(?el 



T<iL 



Mi.. 
Re I. 



Pits- 



rcL 



A — > S -— * MB 

lep pi?ecerD- sree-B£ =» Set lyiiicAtoi 



r©p PicocErD 

I>>d :c»-+c»r ■— ■ 



^ftstt St rote. 
Sfa.y i»^ Pkfl.Se 3 
=^ Set DRQ 
UHc^ior ■ r<?P CCI Sijjwl -^ S/CCI 
lv.dic,.tor . r5PCC2 S:^v<4l-> S/(LC2 
IwdrtiLtoir «* Set Mtxary /5e^uest 
Al©-- Iy^J!t*.tol/'.CR/0). WCdAiDI s^ Gro to PM4, 
Iv>cl ;tA.tor . [CRrO) + tSMbl] =^Gro +o Ptt8 
=*. (2-^P 

=^Se.t l>RCi 
S«t Afi-Q. 

STI^^BE ^=^ \ — ^ 1*5^ Stroke tine 
Mo Bfuv^ctv^^ I -♦ LB3I 

^'^^j|^c-t^tor S^t =» Re^et I>,l.-eA.tor 



P is yi o IT m o. I (^ oiT LB 

SXAa MIa/ = FAI^. PH3 
S/Si^/ = FAlC>-3. PS. AJSlw/, su;4 
S/sw^« FArc9-3. NPR. WSuJi 
(?/Sw4* FADtO-. SvJ\ 
SKPHS « FAIC3-3 - ^'SlAJ| 
S/I>R.(Sl =FAia5 . W Si/^l 
(s/cci/l) = FAie-5. C(&A/DI. Swi 

hARQ. = FAI^S . SWI 
BRPHC -(OUC. O-LE. NRi. ^teCrMDl). 'S^' 
E.R P H8 «CFAie-. R-S + FAIO". COMt) l). S W I 
PKQ. =• (FAie; R?+ FAI©-, OS-MDO-FHI^I 
R/M APD\ S =(FAlC!r. K ^ + FAT©-. C&N D l!i . SwJ I 
S/0«SQ.-»(FAre. RitFAIO-. C&MD0.S*'^» 

S/ARQ. ' FAX©-. PH3 
r©PXSTI^B = FAI(^3. SuJ^ 



20,4 /oodeJ mt. P ;>> PW2. 



U^i>^3 



SiA'l 4oir rnAtt»toir 



CR/Sv/J<) *^ FAbIg 



S/SuJI»NSmlf"- 



N.te^ FAIS-a^ 

FAIO". PH3 



(ncA. mstpOitbon ad dress) 



Stroke -» r»P v;i- CW^r 

M»+ft'- No Bat* R«leatS« on Ist" 
CjecIC »v, PH3, 

_ %e.-f tev^v«j| ^r SWI 



al,^ ^ LB 

Set Mtwory t?e<^ues-+ 

=5» ^B.se.-t M/IP5IS 



S/MR-«a = FAIO-. PH4 
€./bi?Q- FAIO-. PH*|- 
pXGi. =FAX©-. PH4. R3I 
Cr/mapdis) = FAI©-. PW4« P.3* 



lo<.-<L!>><* 3>0,4 \»to P iv( 

PKZ «-v,J sett-i^a 183//! 

|■v^ PH». ^ 

0>^l/ o>ie rts^n*!!-,'*"','''' 
S-t-ore-ii if *.•»! «l . 

£w».l(>le M»-pfi»^ A^*<w. 



MB— :> C -.^ b 

aO.fc — ► LB \^ "^37 

R3\ .^ Sejt Aita 



Ci)<a/6 = FAI©-. PHS' 
S/AR.Q.= rAIO-.PHS'. A/ 1^31 



Did-* 

SIO, etc. 



MBrfcfnsserti <:.e\l 21 
2.0,i prttet i«to P lift PH2. 
Wt -.-S- ^11= I tVevi 
cowtewts o^ Q t > Ivi P, 



£of4- 



-74- 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



TkL 



% 



R3I + AT(9- =# MRq/i 

Set Ru|-^»>LR ^or us«;>iPH7 



S./I>R,Q. = FAI&. PH6, > (^NRS/H-O-Z) 
C^/MAPMSJs FAKS- - Pf4-4 
S/i.R3l/2. = FAIO-. PH-i 



(for ne>ni insXruction) 



FH7 



TSL 



W-ft 
Rel 



MB—* ci 
l ^ol — *■ LR. 



-bo-ii 



■E>c<iK,'T i^ot Ate-' R.3I 



A0+-0 >«^-f;c u^Jke-v^ fSe-^uest I's )»i<wle 

Prese-i" '1 n P^xsc ^ 

DXCR.Ife * FAI(5-// . PH7 
SXD, Rt^= FAI<V/ . Pf+7 
OKC/6 - Q-UC. O-LE - ?H1 

Cs/TSL/i) =1 FAX©-. PH7 
(<./DI^Q.;i =FAI©-. Pff7 



(l^B ref resents cell £0 
orl^e next lnatrpct^or^^ 

(D ripreserits cell Si") 



PHg 



rgL 



Re! 



P — *.LB 

R— » LP- 

l^eseT D*.K FF 

EWDE 

AIO- -^^ li — J-S 



SXD/2- = FArO-Zl . PHS 
l?/SuJ3 = CLEAR. 
EKJDE = FAI©-. PHe> 
e,Kb = FAIO-. PHS-O-Z 



} 



|4<L|?i*Jorci e>\ S from 



VJof-d 



5. 



src, etc. 



3 of 4- 



(l^Y>ov>!v\« Clircuit ^Yii Llvit l>e.l«<.>'0 
316-^ TlGr ^TDY^ MI®- wlfk Eve« ^^^o/^^e^^o R Ffeli 

Phase 1 ^3 33.4-5-478 



lOPX FCAD 
MAPDIS 



StroU Flip- Flap CSW^^ 
I»PXSTRB 
l&PPr«teeiS;^. (PR) 



respo*icls >J''^W PR 
S;^v»«.| tke> sel- 



SLO-, etc. 



■77- 



^of4 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




S/XNTRapp 








Nfeio-be.wp*^^i+- 


S/-BRGI = CS/JWTRfip^V^'^^^^- *^PR^i> 


■3^^ 'BftQ \^ 4fap or \AWlvf V 




entsE. (S/l«ftp^.K(9rBRQ/?^^s/6f^Q 


-»-e«\iE. csfTfip^p),zs~.)^cs/&RaA 








Cs/'e*<S./l^ = FPi"B(^ .PH3 +Fft'&R .PH3 


"BfQftcW |r\sVv>Jci-UJ»N •4V\c\V +fOk|^ 






-+ FuTbAL 
















po^A^ a.\ +lvi_ kifo-'>^\^ 








i^i+fijcfcO'N iA-seVS. 




^J't>Ra^ 


S/~fc.RQr ( WEM^e^eHCu/iV^/STN^RfiP^^"^ 






CLE^f?, 


CLEAR = <rS/xWTRftPF\ 


"t^eca c«£A r^ EW^iE , 




■^rxHTAPiP^ 


■S^a:fJTRAP^= (s/^^^^^ppN^ 






-3 /xN-rA<^Pl_ 


■3 /tNT:R>AP-L — (fs/4^NTR.ftpc:'\,K)(?ESeT 





IHTRAP SEqOEHcE - (sET INTRaPF) 



of 4- 



phase/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




P ^3. S -f^ Pi 


Sy9 - iNTAfSPi, HS'liXS 






o ^-^^ 


"bx/l ^ TNTSlftPi. 






±\ ^c.S. 


CSX i = XNTRf^Pl . KiS'tilS 






S/bRQ 


■S/bQQ :i XNTRfiPl 






CLEft^k 


CUEftf^ r= XAlTRftPl 






|R./H«UT 


R/Hftl-T= XNTRftPl 






S/ fAfiP^XS 


2/fAftP"bXS = ^TMTftf^f'l 


(AwSoiVjW moppJoCi 




c\ocW^ Q&W ntyf cbck 


SceMa M(.IWTAftPt.NXWTRAP2,NTRftP^ 


in XMTftAPl.iw'fftiftP'L 




S/-nou 


<3/TioL = xN-mf^Pi. NX^Jr«AP^ 






S/rCt^TR-eiPT, 


S/l/viT«AP2. = XNTftftPi.. MRESer 




Timif 


ig 'is TOnctioP oT previous clock 






fttl. 









INTf?AP SEqUClvJcE -(IWTRAPI .HiNTRflPs) 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


KnftftPi 


9_^s.^ft 


P^XS = IAJTf?RPl 




TIOL 




SV;^ = TNlRfsPl. N/^T::^!^ 






o -^>> 


"bX/l = XNTRftPl 






i'^ ^ cs 


CS.X 1 = TWT«-ftPi. WStitS 






S/bR6^ 


S/'i^ftQ :^ XNTftf=iPd_ 






eLB*^«, 


CLBA^ »^ XJ^Tf^ft-Pd. 






R/HftLT 


R/HAlT ' INTRAPI 






S/w\ftp^xS 


Vv\ftP"tiX^:r XN-TftiftP-i 






CPU clock <-;»ik i>sferfu,o4- 


CEXMr «^XWTftftPl,rN-Tl?APt.WTfi^e 






cloc-W. 








Tr?ftP^ TR1&-3I ,t^ P29-3I 


PXT(^ = XN-TRftPl.XNTR'ftP^. Tf^AP 






s/P^5■ 


S/P^5-i PXTR 








S/P-LS = tr^9j.^>^t^ 


-+^picov\ -Wc^A 




XAJT- N7AAP ^ XffTO -8-^ P23-31 


P X XWT = T<JTAftPi XNTft AP2 -NTRftp. XNT 








S/P^■i -. XNTO' PXTAJT 


+up»coi\. 4<'«0\ 




NTf^fiP.KlxAJT^ S/P'iS 


PXTR= 3:NTRftPi.TMT«ftP2.CTRftP¥NlA)f^ 
/*ftQ = XMTRftPl . T>rrftftP2_ 






R/lAfTfi.ftPi 


R/XMTftftPl^ XAlTftf\P^+ Rfesex 






f5/Lfwy(L 


Lmxc = /^|^^xc•^/CI^iT«ftpt•XAJTf?APl^ 




^4a 


R/BM-cL 


htVCL= ftl+CL'AJCTA<T«APlTWT^AP^'^ 





IHTRAP SEQUENCE - ^INT F?API . INTRAfS.; 
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phase/ function PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




f)'±^ S ^"B 


S)?- Py"b"b = fwiWTftAPl.5:wi<?'APl') .WSUS 




T6L 




BxrS « <^ '^ ) 






e^l> 


"t»cc/6^ = C >i ) 






Co-^ J^A 


(^ftXC - C M ) 






C-rj -^0,.-J 








^e-ii -^-^ ^-xft-ai 








2/PRei 


s/p«ei »( II ) 






P^Q 


Q>fP= XNTRfkP^ 













IKTRAP SEquEKCE - (MlhJTRAPI . II^TRAPa) 



4-of ^ 



■71- 



PHASE 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






pj^2 



not 






YTioL 



s./DR<a = FAD'S. . EXU 

DUC.L&CX = FAI5E-. NPH3. MPH<) . MP?#P 



■i^r 0.(1 puck's es 






j^~r /AJTi£K^e4jpT/ei£- 

2>M -* XV/2. 

e^-&l -^ Do4-l>U7 
IXS.A ^ pRZsST 5 7^ C 



Ay's = -Fadb^ ■ p^'^ ■ Bi-C 
(5/c Kfi/€)- Fa db ■ phir • (B^- b6'&i) 

DU^ R. - f^Aoa ■ pH'2- 
DOST/i/^T - T^ADE ■ pHZ 
(^/<rxi) == -FAdBi p^iz < & LC 



IS -^ ^ 









■p%/l :r FADE ■ /PV; ■ GLC 






PAC?'!)^ JS(78)^ 2>L(7E)^ DST(7F)j DC(71))^ DfA (7B)^ J^SA (7c)j M (7^)^ PACK(70, ^f^PK(77) 



af^ 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






TPO hj /^ 1^^^ C> AI/C7A/ 

p^i/4 -* P> 



(pUf^at)(Swi}=^ 3/1 Te /?//^ 



T/oL 



Px cap - F^pB -P^"^ 

PU^S =r fAl?& • P//^ 

SJC 0/1 s- p-/)D£. . P^4. 
MK& = FadSt pH4" P3Z-P33- ^/00i?>JD.fJsW/ 
S/s^ I - (FAOL- £xJ)' txy^T^D ■ //£/V/5& 
(^/C y^/O = ^^AOE ■ p>hl4- ^ l>UB^£i 

SR.p^/4 = rAot: ■ pH 4-' //J*^ / 
pcTP i - FAOB > P^F-4- 
p/]2l ^ FAd£ - pf^4^ 

(R/soo/) = rAi>E. e^^ 

bUCL©C&= FADE, NiPH3.NPM<Tr. NPR-CP 
PPfP 6 .- PA D£ ■p^4- Pes- eif^^l) 'SkJI 



r^i 



?-*PJi, /^B-^cl 






Fl£J-0 OuM/f^'f/ /i//VT rb 
lAST ByTB ■rk4'^sr£< 
Icfip oA/^i- £>!' SAys T 

^i All r/iB if>&c/F'"^ 

Byres 

f/JCfi.£sniE-fST p/i"^ I b^fc 






^aA. Pji>/e*.se^ 



pp.-^c 

C. PtK/A/A^AfLO A06^ 7^ D 



PJ.4-P3/ -^ ^ ^ DC/ 
BG S--j=- d I =^ p.'/ y* /2- 
/^(&JDFiBLo) s* KBfPAT ?^S 
BJl>PieU^ • (OAA -t- 00) s^ iBs.'Sf /^e)iAop7i6La 



o 



•-/ 



DX Cfi.24- - fAot. . pMS- fj£6 • £1 
VXC^/i//^ F/lt>£' Pl/5-- 26-^*^7 

PXC/i rr -T^OB- • PP^ . tjB6 . ME7 

puK^, ^vijcp// ^ fao& ' P^r 

McTft, = pAi>£- F^T-^^^ ' ^7 
^/?p/{f -s FApB-P/IS'- A/Di/BfJXi 

p^y/l = f^pB-PMF^ t^tTE)-FA^t.m 
l>U<:il.&CK.^ FAt>£, NPH3 . UPM% NPlZCP 



3y7^ 



Ta Pl^ LOOP 



^^UO/^Sl^^) t\Jp'i£ ^AST 



UA , etc, 



S^f-I- 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


?HC 


A/ £:/VD^/£:L 5 =^ KEPBAT 6 


S??PH6 = /='/^£>e: .FH(,,N buEHb 


iv-A^T UKiriL by I2£r/^i>y 


B'KJDi'^IELb ^ /'s-^FT 


f^x> '^rAbB. F'H{> . t:iUE:fih 


/s--* « 




0-^s: 


ex-Zi = FAbe. Phi, bi)B:Nb 






DC/CABLC -* />J.<f-»/ 


r>xi>u = FAbe. PH^ 




r\oi 


c^^o^c — * J>CI 


£>UC.L(^CX - rAl>£. NP»3, NpHf. HPRBP 








s/cci = CCX1>U . t>uo 

K/CCI - CCKbU . >U(> 






Ef4t>f^LELt> -^ 


s/ccz --cc/Jso. ^oi 




if 


rft(^ bO CA&LE )NfO 


R/OC2. • C-CxDl;. DU7 




^ 


S/CC3// - CC)(bO/\. DU2. 


*> 


-< 




^/CC3 = CCX ^c// 


. Wo-^ OST OR (JWP^C 


^ 




S/CC'«f/l= CCX£5U/I .OU3 




c». 




f^/dCH- -ccxbu/i 


1 
J 




\ 


CCX bU/1 = CCX t>U HtdS.ec. &-7). i>U£f^ *i . NOUS' \ 




CrO TO rH9 


S.fe.PH'? r- FA I>E: . PWt - W£Mb.(dV7^ dii> +I>U^ 


iSt^S" =^ AB&ftT 




s>s:r iz.e:au£^ST 


MR^/1 *F/4De. Ph-(>.tXl£/Jl>.C&U7-^iJ)-^l>05) 






A'6^>ACJi + unpk") '^iTBser lA/mevmBLt 


K/te-H - F/^^£rPH4> <S"f 


in^eir iNTS.n.r7.uPr-s 




(py\ + bX>i,lNT-^ OuMDM 


CUMbM « FA6E , F^(>, INT. (^NOS; &(,) 




pu*f =*> scr r«-*r (Abp.^ -x'45-') 


(s/r/e-AP/i) =(s/T|ti^t/l). MPHa 








Cs/-ri^29/i^= CCX1>U . Oi^-f 




«f7 


PU CAfci-E -^ £>a-f-3/ 


I>X£>U = FAC>£. PH7 






(j>sT-^UHP<^j» SKT- lA^i^irt B/rc 


MCa = /=-Aii£:, /^7. ((S-S-. OtJ,.<^7) 




VOL 


r/?s:s«-r u»l»uJARli /JLIO-A/ 


s/^PK.x = FAoe: . Pi+y 






Ckaoc -* bu 


bUCL&C^IZ. - FAbCHPH^, NPH9. NP/L£.P 






e-NbFlE-Lb =?> e/suJ( 


s/3uJI - F^Abei.£>i.U. hUENb. NEiA/Jb 




or^C^i^/sc /^£:s£T" st^( 


^ysc^l = FAt>S. . £A U 





DA^ <£tc. 



3c.f4- 



PHASE 



PIPS. 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



(PST+ U/f<) ^ pzjf- -s/ -* S —^ M8 

_l 

o 

H(DS.7-f- Unfile) ss* £• — / -/y £ 



i?XP6/ ■== fAO£'P^3 

CSKi = fADB -MS 

Btipi^e " FADE ■ P^3 ' fiJ^iAJt 
/VtliS = FAOB-PHB -MSi^i .(eS'&6 -tpy ) 
(^/l£rM) =:FnPB -P^S ' 5m// 
Mfi.a/1 - Faob. -pi^S ■ iMi • hlCf^'^S- S-6- cc ; . 

SX. UAe - FAD£ ■ PMS ■ 
PA 33 =FaoL- PH3-f6S^'&6 ■ 6 7} >AJSi^ I 

SxAi^B - FAD£-pHe> 
I^^B/ ^=(h\oi^- pyi^.*j{^CH-^) • ^'^ • A/ £7 

f^c7&.l-FAl>^- Phle • /i/^&S''^^- &7) 
/\/)crri-FAD&-p/i3' /^f&5'&6-&7h^^ '^^ 

^/S^sll =■ \FAC£i ■ F>fu)' OuErA/ji ' aj^aJ&&. 



loop mt^/^ PH3 






up^A ri~D A ^1 ^7K/^C> 



^/>^<://}^ 



TlOL 



/^ fee I •CC3.J ^^ S/^D&- 



^DB = FAO^-P^' A/(^/V6-5-, 3-6,^ tCt . Cr_2.^ 



I)A, (sTc, 



4-of4- 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 






Fuexu = &UC>. (5-L7 


©pcotlt <l«caii>\« Si^V««,\ 


PREi 


Mlh: set DRQ. 


S/DR<^ = PREa.MlA.»PRGl.FU£XU.HFABRAHCH 




p^4l 

T4RL 


HB— ♦ C -v-»b 

Q.-^P 


DXC/fc = FUEXU. Pm 
PXQ - FUEXU- P^+l 

V^RGl = FOE-XO. PHI 




PH2 
TfeL 


ENbE 

Suif.p»-e.»,* P+l -^P 


ETMbE. = PUEIXU. PHZ 

PCrP»DIS=. L. HEfJbE 

1 . HTRAP.KHALT. NFUEyUHKAIWlll 
fs/TitAtcVi"^ = PROTECTI. EUDE.NFUEXU.NTieM' 


C*.uw««s C— »0,R ^ D 











EXU (t7^ 



1 oT I 



phase/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 






FUBAU = O-l-X^ . (SrLA 


OjadoJe. c/ecex/f no ^'iMx.! 


PUI 
T+RL 




QXP = FUBAL .PH\ 
PXQ = FUBAL . PHI 
VrSU= FUBAL. PHI 




PHZ 
T8L 


p — » s — ♦ ?^w 

Q-wP 


feU)= FUBAL . PHZ 
SXP= FUBAL. PHZ 
Q^XP = FU6/^L . Ptt2 
PX<^ - FUBAL . PHZ 
Mi^Q/\ = FUBAL. Prtl 
S/DR.Q * FUBAL . PH2. 


Pxa l» Otse <rf TY-o^|» 


PH3 
TfcL 


PRerccr fa[L=^ Set feRQ. 


EWIiE: * FUBAL . PH3 





Bf\L (4a) 



I of I 
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FA-BC ^ feug . eA^- Nes ■ Nag) 



PHASE, 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






olo to r Hi 

4r ^^ -rk-iti^ 









•J^ Wrw^'^i-lk 



PH3 



TiL 






2CS .N(R.cc 



•c^? 

) 5 






1^ 



, NrR©-rEcn>XS« X .(fa-b"R-vfatcn"bi?a4h') 

•^FA-BC.TH^.N6Q.(tc.i 



cc) = "Rl^ • CC I 
♦■RZ«\ .CC2 

^.•R^o . tfi 






Jtfc 



En:I>E. . Tp-RtSTECT FAT L ^^ .^ "BTta 



S/^Ttei - FA3C/?H^.EN1>E .(VTRAT>) 



4c) 



-pH^f 



-r6L 



iA 3>-Ra 



S/D'RQk = FA-BC . 'PHl^ 



-PHS 



EN1>£ 



e:Ni>e: - f^a'bc.'phs 



No b^ow»>.e^ 



BCS (4>=|), BCR (48) 



I of 1 



z 



faibk ^ (g>og . N&tt-.es.Nad) 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



TVKl, 



■R"R -i^-^ A 
Sr'R =^ 1 T*-^ CS3I 






JL K^t s^ -r4-'RL 



csx>/% - FA3^^.-p^tE2.^'rA . e7 

C SK I - FA'STR .T='TE 2 .NXA . N<S7 

■BTtT»H2. - FAT5T? .TTIE2. NrA 
S/X>"Ri a - T-RE2 . NXA . »* F A"2n^ANC-« . , .. 

NrAiyi^ANt^ a rSC-K.FABTR. 



T?.^*-^ A 
- 1 -*» CS 



1^ XJo^ >«U<l5A +«r» ii>ji 
i -f—- i (*ls* Wr»-.seiv.| to 



PH2. 



T6I_ 



A^-v-CS 



A 



AXS =(fA3K,'PH2-) 

syAxfpc 
s/tiol * " 

s/pT^ft = :: 



■R.l:l -i4> A 



-PHS 



TlOU 



A— > S -y^ "RW 



ia3-R.(A>o') 



EN3>£ 



SXA - FA-B-R .'PH^ 
■RW = FA-E>-R.-PH3 
"Kv/3>rs -- F A3T? . ENUE .ivi26niECT3>+ 

T'ROTECTX') 
ENI>E s FAli"R .-PHi . N©7. NAO . tJ AoOit X' 
+ FA-BX '"PH^ . ©7 . AO 






)i: 






. N(A">o)") 
,H(A<o)S 









7 _ 



EbJJJE-'P'i^OT^C.TFAIL'^ !*!■ 'B'KQ. 



MT^Q/ I = FATR ."P H3» .N©7. N (hAO . N AooV J ) 
+ FA-BT^,T>H3 ,©7.KAO 

(s/TR.f\CcVO -'''■'^®TEE-TI>.nTTJS)T£CTX>IS 

^(FA3T?.+ PA-acNB'RANCHy FA-aTl.©7. NAO 
(\jla (BRQ/0)'? -*-FAKR .NG7. W (NftO. N^oo^ ISL 



1^ JUit u^ J, 

(s/TRACcVl) ..oJ^T'RA'F 
*) <-vJl TTSAtCM- 






PH4- 



tf"t DRGj. 



s/DRCi - FABR.PH4- 



PHS" 
T4L 

relets* 



E^^DE 



BI)R (4^)^ BIR (fe£) 



EHIiE = FABR.PhS" 



■83- 



No branch 



=.f 1 






ftu«i[«t»v>«it»jwijr^ 



SICHAIS IWVOIVEO 



b^4 









S 



mm 






f ^.V£¥: - F%^/^/7'-P^^ 









l^mr^ Ml£^<i&- 



"^fWl (HE) 



lof I 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 






FACAL « OUO. (NO-^. O-s) 


(?|3Co<ie. de&odivNA SiftVtM 


PVA\ 
T4RL 


Stt TR2S 

CAU13 or CAL4 ^ Set TR30 

CAL2 o*- tAL4=^ SeX Tl?^l 

Se.i- TRAP 


VtRAtC.1 =(FACAI.. phi . HTRAP. NSTRAP). R^8 
£>7rRACCZ =(FACAL;PHV/NrRAP. wsrRAP). Kt? 
S/TRACC3»(FACAL. Pm. NTRAP. M<,TfiAP). R.30 
sARAC£4<FA£/M.. PHI .N TRAP. NS^T^hf), R3l 

S/TR2S= (FACAL.PHI.MTRAP. ^4'S.TRAP) 
S/TR^O= FACAL . PMI . (^6 
Cs/TR^I/0= FACAL.PHI. 07. N STRAP 

(VTi«AP/\> PACAL . PHI 


-> 
J 


Set Vf Aiiress 
O-'r Tro.|«> Loc*.tiovi 


PH2 
r6L 


fr-oceeJ 1-0 IMTRAP Se<^u.e>ice 


S/INTRAPF = TI^AP . NXNTRAPF 













CALI (0+;^ CAI.a(05) C'^'Lg (oO CAl.-<-(07) 



>of I 



-84- 



